
SURGERY 

Gynecology and Obstetrics 

An International Journal of Surgery 

FRANKLIN H MARTIN, M D 

Founder and Managing Editor 1905-1935 


Volume 76 

January to June, 1943 


PUBLISHFD BY 

THE SURGICAL PUBLISHING COMPANY OF CHICAGO 

54 EAST ERIE STREET, CHICAGO, ILLINOIS, USA 



LOYAL Davis, Editor 


Associates 

SUMNER L KOCH MICHAEL L MASON 

CONSULTING EDITORS 
UNITED STATES AND C Ah ADA 
DO\UJ)C BUPOUR FRANkH L\HET EDWARD GALUE 

\'ERNE C HUNT PHtUP D \V1LSCN FREDERIC A BESm 

ALFRED BLALOCK WTTXJAM R. CUBBLNS WARREN H. COLE 

ALFRED W ADSON ALBERT 0 SINGLETON 

GREAT BRITAlh 

sm JAMES WALTON J R. LEARMONTH G GRFl TURNER 


/trie*ti»4 JOSE ARCE 

Brtnti BENEDICTO MONTENEGRO ZctnitmtoM EINARKEA 

UOf*^ SIR ALAN NEWTON 


CO TUGHT TH> 


IK •rmoicAi. roKLUHiifa coMr^TT or cmicucw 1943 



^SAHAIISOI., RobEKtH 
Adaus, We ^ 

Ai-aiis, WaLUHMttTON 

Babcock, j 
Baipoub, Donaid C 

EEC3 IEK, HeNEYK 

B^edict, Edward B 
J^''^-FeaectsA 

®°^^.BmARD 
Bennett, Thowas 
ilEElTAN, J K 

®^«.B AUrden 
Beun, Jaues H 
Frank R 

f°™®>E“'VARDA 

ere, Aebert C 
Lesier 

B^Rosweeer 
Robert E 
Haroed 

’^cewtg.Aeexander 

^»tSON, Aevtn 
Daniee 
Cben,k k 

J®®^ey,Leonc 


™ VOL„„, 

^47 Gage, Mnis 

410 T«- 

746 


214 

378 

331 

I29 

64 

366 

S99 

^83 

S70 

385 

197 

236 

395 

197 

570 
204 

91 
236 
257 
390 


Gage, Mats 
GAliE0CK,j0HNH 

t'AICH, W D 

G^N,\VEEEUMAfcKEE 

G^'^c.WaeeerhJr 

GH0RMEEY,R4y,3B.J 

GacBRrsT, Richard R 
GmraHEG, Leon 
GEASS, Aieeie 

GraduaN, R 4IJ.3 
^'REENgaRd, H 
GRonms, r s 
G^^oinska, Mandee 

tjtTRDjTAN, E S 


i-SEDB 
^°^WlElEui 
CoTdi 

Danforth, w n 

Ooobieet, h 

S^Geciec 

E>tJITON, D F 

®®'f,Jddah 
^ssenhapt t r 

Ebreich tr’ ^ 


416 

726 

323 

589 

250 

524 

703 

S99 

547 


^^GHT, CAitERON 

^_^^N,Fr4hccsA 
^nseeman, Rhsseee 
"areess, AfoRRis S 

^«a«on,Pauih 
Richard E 
^i-'^g,EesonB 
Wallace E 

'ViEEUM 

^CH, Edwin r 

Holland^’ Winslow 
«oeean^,F^ 

Thomas B 

ORN, Robert C Jr 
S SVERli 
5 °’^. Eduard L 
Charles W 


123 
51 
323 
501 
95 
752 
689 

51 

51 
584 
85 
85 

337 

623 


411 

S13 

136 

547 

689 

85 


43, 456 
282 
577 

612 

227 

612 

214 

689 

726 


Frederic W 

A. c ^ 

Ja^n, 

Ta^”'"’ G 

Herbert 
Carl T 

JOHNSON, Frank E 

Johnson, jDEui, 

Earle B 

^«ihan,h 

Thomas J 

^°ch.Sdhneel 
Bahey, Frank H 

m 


672 

726 

689 

449 
347 
77 655 

419 

247 

659 

147 

697 

556 

533 

593 

315 
438 
738 
665 


Eapidto, Fade W 
Eademan, Harold 
^awion, Stanley E 

■LEARirONTH T P 

Eee, Harold G 

] Ai 

^iST, Care Felix 
Evon, Robert A 

Macey, Harri b 
JJ^cFee, Wieeian F 
MacLean, John T 
^^ge, Sigmund 
Mahoi^«, Howard 

Maeeori, Tracy B 

rshaee, Samuel F 
Martin, Hayes 
; f5ARTrN, Mary E 

^^son,JamesA 

Maun, Mark E 
Jf4^o, Charles W 

McDonald, John R 

^g^bin, Wobdu B 

M^,BARior 

Metheny, David 
JJ^VER, Karla 
^everdino, Henry w 

Miller, R B 
Moore, s VV 
^grphy, Douglas F 


427 

85 

444 

703 

599 

«5 

395 

460 

387 

236 


300 

469 

50S 

I. 189 
641 


^ach, Robert L 

WCHOLS, H E 

GUonoghue, D h 
Ogden, Eric 

Face, Ernest VV 
Jf^'i^ORRisL 
Henry s 
FeldcL 

George S 

^enz, Robert 
^^am, Tracy j 

^'^EEW-B 
^^obinson, David w 


715 

<555 

689 

106 

593 

659 

480 

729 


453 

loo 

319 

533 

41 

129 

641 

577 

697 

731 

SS6 

649 

711 

23 

343 

562 


S7C 


44( 

614 


49f 


49- 


2a< 


54: 

599 

171 

iio 

449 



hr 


Rotmxx*. ilium 

S\rua,OTm 
Scrrm, Jon 
SumoTT B G P 
S«A»*,W 8 

ICi» tl 
R»n», Lem A 
fcCTM, Kzwrm D 

Sf LLU, rnifir^ 

8iuiiai,H. J 
SlACTm, 
SriDi,Lr J 
Btom, • 


SURGERY G\'\ECOLOG\ 

® 4 tron, Aznn Prn>T 

Stwci, Pu^a> n 
•ofl Siura, Waxua B 

147 T-mor LM 
rt4 Tna,pKAv V 
71 Tokroo, % nm N 

TwriLTr rUnrA 
444 TkaPC, Tlmn^ p 

n 

% PtnjTw Amn 
4«8 

I5 ^ ncEE, Tkncon n 

« 


AXD OBSTETRICS 

j 1 TO* t4u, F nmcx 

«9 

•fj fli*n*,t,0 
Waiho, a. B 
J« ftAiTti, LeRot 
15 tt OTX Ibttlm 
17 W TT»i.l*i«M 
67» H ncn J mR 
•91 Worn*,; E 
Warr*, Fmei H 
71 MoucxKto, X. C 

15 ZnocMCo U. u 


m 

J i 
ek 

Uk 

in 

5 

*« 

frjj 

55 

rt4 

17fc«J5 



for 

’^'‘^St’^nZ'£!fp>Sh£^'» r,. J 


"f SiS?t"*-sS« . 

"S5,risfe.»«o,.„. 


" ^Ol,t;Af£ 7 , 

gSfs'lS^Sns'^: 

Carhn.f^ ^®®taienf /S°®'.®‘^6?resfpw 


«;u«es of 

"^:::r-‘-:r:: 

1 . 1 . '^'lous fi....?'^'J>s for 10 . 5 ?°®® of h„.?®®sfed aorvf,—® 


t;- ;p 

;£gpie::: 


‘^“®a, .^^““^“udes applica/,!f‘^°®«cenf,a 

.“?/ ‘“<^.^;?^.%-g -itsrs 

.. otl^> 

°“^S,^s;st'‘^°”' “'Ota, *'"'* 


^*nce an j i*; Benign - ^despenaf„ . 


" 3 cttr,-> ’ '’'’Scnjiai 

"■"Siri ““O., ,„ 5 « lta.l,„ , 

IJ 3 % ‘^Posacral 

».l, taSlSSfe-Jl 7 "'“» »a.ta 

rC, «■'“. 

“'^(c 


Co,o„^« Jreu, 0 d of CO, 


'“'Pa of, '^' ^ 36 , 
’ *■ 3 °, stir. 


V 



SURGERY G\'\T:COUKrv AOT OBSTETRICS 


C*fr dewt d K*dc ftt dovon d 

dj, BcnitB ttam d tut* tUrwiM, 
logtit mL* tad di^rtWtico. PiIcajj ctrdMmcl 

■Tpntda raesliBtf ojcnMtu 7 i 
CcBtnfu] BiRtfmMdoai, Dmofcvrst o( mtrtnt oJ* 
■aa u relal*<d t* muhi csrrtrdtal ka4 Tatbotockil 
ck i nju , U 

Cnk, OfCTT*. <T>- »atd M7 jjl 

CjT t, pfloaid il. Sajyal tamnnn at. ttWj ed oocto- 
» gi i th '* cuo ot r vi den tad priaiuy cfcimfr 44 
CptukxiKutjiif^iQCEAtiaBB. ?^£Ut7 c 4 par<tktfU*<l. 
**} 

D efect FiB (tilci*eM, at clvclc tzrTotTist «»t*» 
arath, wVd tt oo 

lawtata tCmt oi (4 

bj klrcijjimiiau^ ) «b iipciIusoJ ) j 

iVcr Sulcal cmaafccKet noe it ns* 
ccnpbatfd praUcM W npLlc kir 44 
Ihscttaf pDvdrr, jpvralaau (atiatri*t i/ itr j je 
I>TBB(«iXTtie», tTaVMBfi el by bawl bo^ mapTratwr 
T»* 

Ojibiua, Uuriot coBinctlLty dsriac Ubot nd tdccta <Jt 
putty Bad, cpoe tt, iAdj’ e/ oj pUioUa vtlb Ldrtad 
torar'cpb, te 

T^A£, ertCTDiJ wiEtary anul, Gramkr crO taycMa*- 
IL tOfU, ) j 

bkr r &O M Btwy Cuba* AaUt wo* trcbab^oc far acxlft- 
faoD el tun rrfam t yratr i t irfiScitia* n aam 
BBciKN ad bndn, 4] Ctrboo djiiikfa canr lfrbitr|ai 
far unrta^w of uirrio, wn f utd itrhfwtwn to w 
Utvrwet UffaDto et btva, 4d 
U nttom e i Td^ ^ma . el tow^ryi (jOwfat tppBaric 
el tdenotulbM wBarartarito to br««, yn 
EapyvB* IbanKB, NtotsbcrOLfatB, I* efablnfi. 8 j 
Cm rttofij, torlbud «f miuitBiC StatKtxal, of tnurarU 


FtatocriBe ftod. I , .. 

Ef^tbtkiaMa, Rato Bad QAtoi* et, ui oocb <rUb hw ^ 

•«**tonc*, 7 iS 

Eaifibafcyaatik eaodnottr ExpatotHtalenerTafaaBtaD 
ncoutnctrra tatniMaoc, faDo*i*< rwertk* al 
eeof^tfea lot cairiaaota, jec 

Easpbajaa. EsprrtBMatal obauntkni *a r rm at t iaetia 
bunthoracjc eaopitotcuartne asaatonoat (dha liy 
r rw c tj o* if, far ctr rlrwra a, jao; 

itb tradicixarpfatfcal fatA mja^ikaf alb y i rtna W 
fatal* ssaiUDwt* el eaipbeteil «au*aU, 67* 

Ealnimic adatoBca, a-cUiBiiMl, -otTatOBt dsprafacwalc. 

Efwt trf oLf otooc mtaCaw* apM atoriM aMilrty 
(j of im lato prmaa^ *aa^*i» a U aimmtxme 
nwfa vitb Ldr^ toncnpfc, 4*6 

Estimtio, lajorfai <d paifaie* axL (. *?l. 

obtainJaf T Cjuia na e< Ttia* el, *1 Moaac^ilto^ 


■CEMUB, AaialaUwy tortiod el tit»Sa«at kc l»t*rtn>- 

r cbaatox fractareacd, J 4 J 
F TTwAl, InUToal dxatxn fa tawria to sa^ jdJ 
Fbtala, totosclitl, EipomeataJ miiartioo at, ta rato and 
rabtato, 4rt aittrfarroo**. Dw <d enatraan far fa- 
csSaadmiad aCodT d, ^ 

Ffaatko, latmwl, bfara ■•bfa. . . . . . 

f t^ pwiicfa, fS lbfc~^~~Tr drftoti al cbrrk bneMaf 
aocfa erf wostb, wrtbnii erf npatr 00 
Ffaerotocpr Nertobrttnlcw* napji — ■ '*■ 
drf*. Ij 


♦^djuiyvBOtoari*, laMdtat* HUOt el ij wnfafaw 
bfa, an nperiaiotoJ aatotoli. 1 j ' 

Ffattota, totertnxburteric, Ajcfaakury wnbed af tmt 
OMt £» «rf famr t4J oaearewxt. Carbawidr wl. 
t muafa r arfitma, aw m tnaunt erf, awi baartts 
amifa, 4tr tnmanmt, latmMJ ftutlce ■ tofarfu 
^aaUr yoj Rato to afarerptna nd caB«4 Kfaialu 

tot (Bimnjcato cov borvNery brrt ben* u^aaVt 
now benr, Wj- inatwoit oi, laiairdato aettrr 


to rwpt /ta t erf bCnry tract ta rat, 


C*i1n nrwa, a* nsfaerfar ptoad, (47 
CiMtotofaaUiOT aodnMntWdokto 
0*toiu«^7 C-orrrtaaiw to paitiarrerrf' 
itd hi p u) fwtntii, IQ 
Cfs/t, ibfa, Crrtala ;rfajde pnrfJeaj* to oj tTi j to prripb- 
mJamc*. od Rat erf atoorptia* aod calfai «iwa- 
talii 4 I * ct 4 T ta * to cew bora, I t uy kni trer uto 

aalctiuuM box, b6f 

Cnhug. Co Bj p Bffaa to rflerU to ateaii aad to 


rf paitiarrerrfe aad pilbtocipcal 


Ormto.wi. Deatmt piwikT tcOwtot Mr|<Ty a 
Cypat to iQg \ktfaal byiunrucay 4 { bTiudxw to 
dy a ea e ri b w by bawl body tewpaatut, 7>d 




i eboraoto to efaO- 


)U - 

Ifaad Sdreaaoaaa* (MaHkaMU) U, aad etek, stT to- 
^vla to. Eipenaruat, riU toacaJ i Ju i m fa 
fa r tbai deal taclen as arvfii P am . * j 
tleworrhafe, ElTea erf rarlm faced ■toptuia to luui^ 
tattoo trip e*fat*fa* taal Iji Eficrtto ibmacdact 
dnlaaf* asd, ee bfaod aad lyitoik, U7 
1 If ■jratato’. Effect to hrpaHa m aitadaoBka^idt 
llrpada, ESeci to m vvod bcala;L 6ij 
ftrnila, panpmhsiraL Sbibay ar arf p^ic rerfae. 0 
Bip, VlbreriaatT oi, Icr aacroartbntb ihban temjt*' 
body to pliBttc, U7 
Ttodrocrpkafaa auiaulr snpcal UraBamt at, j 
Uypptrawai, nsai, Ranlta erf erpiirtctaeiy aa nprrt- 
iBrotal,49i 

TXemS, Tcyiaoal, Sotar isaai/ctoaticrt* to crfecrrrd ai- 
1. igtodMr jaeafly 444 

□roB, GutralroBfa»y tod taAraleal alctr to, SoaM 
M»it, p R ttnai to rrffauJ ilrltli obarrvtd oymd' 

Isdast^^^^ pMtmor tmira la Btabom^le nate, *4 
(liiual PiatncBt to enlcstifa hj'lii,ij(ifalai, 7 
BnW«, Hcaorr hap e lotajct to uadda w, j p 
ImUiei, erf tribete, n t eM ai hap c. w arabora^ j p 
lo/ecpeo. Local aad taPtperrtceeBl p* to wllaaaBn* 
i cd 147 lafalatofy effect to jaoeaiaa ea 

bactmeatatx actmty to aaliatkmaofa jfa 
I Jory F ifi l i ixptat. bod. ailll ^eoal n-fuiaca t# 
meebaanJ tocton fa acvt* Pautaa, t i 
laatmasU aad appantaa— iirtied far et aua ja ic 

fiaina, to rtm* al imwaliii, 4 Cut** derifa 
Dee tfactnetatoy uckCLicrw fee x efa w to to rn 
Tffaa, wttailrd afrieatii* to eooo* tajpea* to 
faua, 47 Urfkr Abbott tatie, (jeipbrtUem aarf 

mtes to cxrtaffty toajTfteil (mbant to caraeawa 
to ctow aad nxla*, e Lirlad locpfT*;*, t-tera 
tia Pi Jt tlity rfarta) hter tod effect* to r«>tT 



?^e CnJe on 

^'^etasfas, ’ 37 S 

S'2'";?i"",5'fSta„..„, 

or uret^f of, ,n “;: 

\ Wepi^ecto,«??°®as (ne..r.,_ 


Jw Hi,,; ^'efinc -"-‘op^iy, 

of,’ 7^/‘‘^ofog^"f0ne.orp,^^^ 

'"^f’ Sontnip> 

'“‘esun 

'"^'ons offf"''“)n n(5^^nn,en(al"^’''a; of os,,^, 

, “"«oo 4 ?? T^'^Jabbib '"/'^ocbo? ^ 

fess.. 


PaiCli^’ J" »2S2E"f' '• >*• 
'■-SSfvSE ;' ««W 



Q SURGERY O^'VECOLOm A^*D OBSTTTRrcS 


■ %yttairi— tntteest ^ 

(vuK nadj )&4 

rruil^ I»iiWt£*y tftet *1, ca UeUfkmttac kctMtr <d 

t’mhtmta, ntma Euaia C ud, taucstntiaB la 
cmiAin ^ ta Umlcafd, ipncttatnwi, aad W 
cstul iboraDQ, ] 

ProtVonUa Ind, iBiatdkU cflctti tf t^^anbj^ntlh 
(4 hj-draaTTocaarUJ aa aptnEBntaTaaJMnk, 

R ^DrUS, IramlaU acth atXMa trtalaKae of frac 
.tana c< Wad aadaackef 7 j 

betas. CcopWalbea tad cane* of ocrukfT W «irtlcal w— — . v-i—., .. _ 

matanat erf earebcaa rf coko tnd. s UetWd trf tefttn. Ba^crk tad, kL 65} 

*-.j •*<^crfnlc«aJ« cofcd*, A Scajery pJaoe. Foil iHeinia drfnrt* •/ Wek ttMir** 

■stadeka- erf B»i^ nlM trf rtiw oa- Certka rrfajAe 


tl*SrrfenclC«^onBgam>^ Ualy «iik taliuCcrack 
f >+, tnatacDt erf beinu, c<aT«mn Oi 

5 tfl i ti J T j rW ie. IttnprHCoaeal adunktrum d ttl- 
h i ^ oa ^ . vtdi fpedal t ekma e to ccorvacSa ttady 

k nWlt lttjiy ItUUuay (fleet erf mx WtetW- 

ftdlc tetinty orf Tid 

SdkanU* rfrati. Coq^Witka* tad cao^erfaamjty 
i< Hr|icil tnabaeal erf caraactoa W etta tad ra 
ttoB, p VcDtatacakw enpyeat tWrai* ta cJirf- 


Sekau 


preurea ta, •< yaripWnl acmi, 06, pfaab:, &i^ 
pnpajatice erf eyttfcWti, *ai tetanVcaoc ratik, 
‘'Sicek” tad lacHWaU b, u to ck rf a a e . Drit^ 
ckaan erf ItcUest aad* ti uoan orf exurfic «*f»^ 
>Sj; Uckdqac, FaaWynct^toaiy (or tdruind car 
erf Wiyss, y^. pecUtsmth mpljcttoaa, 
DosQat poWW tzmaunts Ubolax, yn (rf baL 
LerftctoBT krfitlmj' tad patatyatclmy U taWe 
cokna, td. foS UctLtjqac, Saryical naatemrtt erf 
a»* erf tnra coeaeJoud piMcto* erf p<ptt aWr 
44 toAeJqot, Oot (tat* eataUacd iHtani 
renett] HMSUM fa anVfMwt tasor* erf wt lf, 
m tc arftfrfd. tad loao pan erf drfnid. Wr prfuur 
CeaAnrtkto ti trtlWkd tpa^ 746 
Saran MiiKtL Rant eW tod aA Nter erf atne^^ 


ubnba, t f Sam aj rtfnt ttkn* a( npoatl fltitM 
ebtaned Mpactdotoaprfei* 

erf, Oaa Stfc coeaUaed ,. 

(or mtod^xrfd, tad hnrr pan erf tEfBaeld, 644 

QACKDU, Aattrfc* aiectl i 

O Saffrvy fttad, Myrtirfcw 
- teof* • - - 

a (at 

._ .-.-del e. 

eaatje b ns ~rm cbwu f— ^ 

doQ titaraa atWnrin ttaJ Wiaerrfaace, tad tact- 
iWsrfa ta tnaMkende gutrie veery winl. 

Shock can, m I ^e* MedW tor tnttnmt erf by 
Arm! bfiotai. fSr 

AoaJdrr JolaL laditintfaB tWnpy erf tcatt (arfaMt 
vUk rtkiAcacieB, ; c 

flfiai -l \ erfraka erf, « do* tUf« enbrfoed t htlnarfa o- 'T"<Urf)CALObS'^U, yiu. T Wjuk arfa d ttUc jdat, 
pmaeat i mqlu a lor bsen erf mrtua. X cad-mah riady erf j eain, 

irctodfond, tad Wt a ptrt erf, flag Ttsair lol. Oopt/itoa trf rffi^ erf tpati tod 

Sn uta tdatccyrfc jgiiJp»i rt a»i Som if trf mcdtar pear co Imb wrudi d aaa, jjk; ud 

ncfoBtl Odd* ota er red m km trman, 6 

Stlk, Fasia dot tad, tatiire A aerra, 1 , cxptiiBaBUl TtspcritBre, EnfatUae erf rf y t to rDerrWa by baatJ bedy 

Teae^StJa. lafirfmtku tWnfiy d tcato, aitb nloflcatbe, 

Acstr Itacayaanta erf Wad. m 

loScrttba tbenpy acalt tradnrfdi ob caloin- 

Tm a ima dta, Acstt teypa f ttrTa, erf Wad, 17 
Tatn, naaetrWtic Bltxct erf lBatvtan,j « 
erf ItiWimi TWndc dact, FJtm erf, dniaap tsd WnwrWp *a 
Ueod tod Ka^ H7 ... 

TVnt, VealaMTnint e a yyet tkcnca m cUdrrt, 
ly. EzpokatataJ tttin «■-»” ea mauCitcUTT 
DtTttbndc ttctAappitTic t tnWrm (crfke»ta| 
ratclka erf aepbtft* fat onxiiMt, jeo 
^ mtbyksdit, Itaanittl rflect* erf (4 kyibuipea 
_ iiw mdml cuet, p fetpcH- sant) 00 c rr < TkTinl aaestb. pj 

— .>.1 •taerratkai oa t*cc*jtt;tctha tatrathntaoc Tky***, Rdade rn tp brwm, aad mytitWaa pit's 
TWy»fJ, 4 , naJTTWtM darue, I* 

TI^ Ittenti fixtboD ta iMtnn orf takk, jgj 

Tlnae. nactn orf. FtuBi cfat turf alk M ton W ■erm, 1, 

eipnlse ' ' - - 

Ttodiea, latoao to Itryai aad, 6 e CeopcJlal 

erf nq^ifia *Mk t ia. bt q e af rfiapaJ dtfak. eftn 
{Wanl Cptka erf fatnh tad tad ta-ead 
d ttopWpaJ tepaiati, 67 


Sudabol ra^ W. (or •takalttf matt* 
prpek alar jkj 
Stnaia, UctuCt« IcMt* erf 4 U. aeadl* hr Urat 
onat orf tbeck by AtTBtl tftfisoa, * 

Stotaa, dawn erf ccrfeold Bdtyad 1 
nade at, jtj 

Susack, GMtretkoa to c a y tad catlitaltal alar, >«; Cm 
nladae erf faitxetcciprfe aad palWlo(KaI iodLoc* ■> 
prinfH. caocc W, CiAi k pocoea m eadacran 
47 riiadca typr erf cardaaa, Kdo 

W wnic p uf rpearf*. RndeBmUry rtpart d 


ea orf, nL J 75 alctr Stabatkal Bctaod tar trata- 
atfat reWta erf tnaCEacal fer pepde abtr pj afccr, 
SarenJ lataaftajeal rf eciaa orf laot* coapWatrd 
ptUoM rf pellc bIoi <h . CcauKskal aCnsa rf 
cajph af tf aiU Uaeb a .-— T tapal iAalt. otr^ 
pWertI W^Ooo rf inala tad rDd-tfr«cid aatAacaerf* 
rf oaprfaftaJ aryiaaeti, 67 

-I, Hifarfanto'i Jntto, fd 



SUBJECT INDEX TO VOLUME 76 


Tuberculosis, of anUe joint, end result study of 35 

438, Lobectomy, lobostomy, and pneumonectomy m, 
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INJURIES OF THE PARIETES AND EXTREMITIES 


SUMNER L KOCH, M D , 

M any men have made helpful con- 
tributions toward solving the 
problems mvolved m the treat- 
ment of wounds and compound 
mjunes With all deference to the legion 
of surgeons whose eSorts have culrmnated 
m the methods of treatment m use today- 
four men should be mentioned — one no 
longer hving— whose -wnUngs deserve careful 
readmg by every surgeon mterested m the 
treatment of wounds Those men are Hugh 
Owen Thomas (of the Thomas sphnt), H 
Wmnett Orr, Mont Reid, and Vilray P 
Blau Then contributions, needless to say, 
are concerned particularly with surgical 
prmaples rather than with exact details of 
techmque 

One of the primary prmaples that guided 
Thomas in his treatment of wounds and m- 
juries is epitomized m his oft repeated dictum, 
“Inflamed and mjured tissues need rest,” a 
pnnciple oft forgotten, but rediscovered 
durmg the past few years and emphasized 
so often and so forably that it should 
never agam be relegated to a secondary place 
m surgical teachmg Orr, and subsequently 
Tnieta, reaffirmed this prmaple ^ Orr demon- 
strated its importance particularly m the care 
of patients with chrome and persistent m- 

From the Division of Surges , Northwestern University MedI 
cal SchooL 

In spite of Dr Tmeta’s careful instructions, many surgeons 
seem to feel that a white crust round a dressing casts a magic 
speii over the wound it encloses they will discuss the supposed 
action of the bacteriophage and of calaum ions m healing pro- 


FACS, Chicago, Illinois 

fection of bone He demonstrated a second 
prmaple, which his kindliness and consider- 
ation for his professional colleagues did not 
penmt him to emphasize, namely, that nature 
unhmdered can often accomphsh more for the 
patient with a compound fracture or a chronic 
osteomyehtis than the unthmkmg surgeon 
who repeatedly tears down heabng tissue and 
constantly adds infection to an open wound 
as he dresses it with careless hands, and 
breathes and talks over it with unmasked 
nose and uncovered mouth, perhaps when the 
very atmosphere is harbonng -virulent bac- 
tena If such a statement sounds harsh to 
the reader’s ear he has only to read some of 
the comments that have come from overseas 
m the past 12 months to realize that much 
harsher thmgs have been said * 

Blair’s paper on the helpful effect of pres- 
sure on wound healmg also represents a prm- 
aple which m Homans’ words has been 
“perenmally discovered, discredited, forgotten, 
rediscovered and reaffimed ” In spite of the 
repeated emphasis of Blair and many others 
on the importance of pressure m preventmg 
congestion and helping to mamtam the circu- 
lation m the subcutaneous tissues, m spite 
of the fact that almost every layman knows 
that the simplest way to stop bleedmg, 

cesses while ignormg the obvious fact that the chief purpose of 
a plaster cast is to confer absolute rest on an mpirM part but 
that it can do so only if it is adequate m sire correctly designed 
and well appUed.” (Lancet, 1940 2 45 ) 

‘•‘Often (hospital) infection occurs in the already infected 
wound Sepsis is nUed unon semi. ” 
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wttrtber from an c^jcq iround or from sub- 
cutamsms trauma, U by ti* apjJlcation ot 
moderate presanre, oq]> after cootlnued me 
had repealedlf derootatrated lu ^*allie to the 
treatiDent of cocnpoood fractorea of the tffg 
boaies araa it geaeraDv rtcognfred that the 
smooth onHonn p mm te of a pfaiter cut 
waa an important factor In prerentlof cm- 
datkm into the Injnml and In beipbc 
to m^taln an adequate orculaliorL That 
the tame pressure can be advantagcomly 
applied, whether with platter or tome other 
form of pressnre dresamg, whenever tl^re hu 
been an injury of the aoft tiasaes alone ami 
that it Is greatest \-aIae where the bfury 
is of great extent, as to the case of a snere bum, 
has often been d em oa itr ated but too often 
before mueeing tytt. 

Reid s paper Some CoosideratkKis of the 
Problems of Wound Healtog,” mold well be 
reqrJjtd reading lor every surgeon who has 
the obligation and ofporcanity of treating 
patients with <7>en wounds. It b a thcraghi 
Ini, caenprebewve and wholly odtnlrtbW db> 
ennioo of the factors at wo^ and the prto* 
dples involved to wound repair 

T he principles tovolved to the care of 
wtrtm^ of the panetes and extremities 
do not dlder from thine applicabie to 
all wounds. Fiiraary consfieradoos are (i) 
arrest of hemorrhage and treatment ol sho^ 
(>) preventioorf addlttonal caitsmlnarioa and 
trauma, (3) ditgnoilsof the extent of tojoiy 
(4) cDoverdon of the contaminated wouM 
Into a (dean wound If the time Interral still 
permits (c) removal of fond g o material and 
devitalisw tiHne (6) repair of fajtoed stroc 
tores (7) purposefol dreaung and splinting 
to proT^ rest and an ad eq ua t e drculation 
for injured tiaues, whether bone or waft 
(8) deinty surgical care until healing 
b Unite coodHI on i of strem and 

when soiienly coofronted with many *csi- 
onsly mjored patients the surgeon cannot 
carry oot li* treatment soggmted in the 
paragraphs immediately foOowmg In sob* 
aeqaait paragiaphs methods of treatment to 
be adopted to esnergendcs are ootltoed. Dn 
less, bowe%-cr the surgeon keeps dearly in 
mind the surgical prirtopla that under 


lie sucttsifol treatment he can easQy iafl to 
accompllih satlsfactoT) resuHs, no matter 
what conditions obtain. 

I AuzsT or nniojutiiAoi axd txeat 

WNT OT SttOOC 

It b often forgotten that simple pressure 
win stop bleeding In the majority of cases if 
tht pmsvTt is *ppiStd U Utt rifk /tec. 

Ital ptcame over a few pods of sterile 
b more nkdy to be effective tKin t nusshr 
game dressing held with a circular bandict. 
A qjurting veasej can be caught with astMle 
hcjDostat and the forceps IrwtrytM to the 
cmxring dressing The hasty effort to arrest 
bfaedtog with nogiore d hands and bawa* 
steribaed tostruments may lead to 
and •crions wound coataninatkci. 
If a constrictor must be used the 
blood pressure cuff b least Hkely to lead to 
cocemressKm tojarr of nerves and mft tbsocs. 

"tHevatioo ol tne Weeding wound fa of hn- 
portance If it cam be done iHthoiTt too modi 
fflanlpolatloo. In our dbpoxsary ve aee many 
people esme to with Weeding wDQiuls aal im 
pro^ y appBed to nr nl q Bet^ RaoDvalofthe 
tourniquet and dmnle eleratlon of the part 
stop the bleeding (^Reid) 

The necessity for recogrdtlou and treatment 
of shock needs no eraphaifa. Many a suig eoo 
has learned from bitter cxpericncea the dis- 
astroQS resnlls that can follow operation on 
the pale, severely injured patient “with a 
rapid pulse and cold Dose The importance 
of the subject has been stressed by eveiy 
writer urn cem ed with the treatmentofwounds- 
In the lojgkal emer g e n des of today patients 
with impending or actual shock sho^ reed re 
more ikXllfu] and efficient treatment than It 
has ever been possible to a chie v e to the past. 

j nLEVExnox or ADomoxu. cox 

TAinjCATICCf AXD TXAUKA 

The mosf feared aourccs of added coo 
ol Open woimds are the onarrered 
coses and mouths of best aid workers and of 
all others wi» share to the lubseqoeot care 
of the patient the ungloved hands of those 
who are cooilantly working with paUenti 
with contaminated wounds incompletely 
ftetfllaed tostrumenU and surgical supplies 
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by the ccrmsioQ ngrooeal om-e om the 
medial and poaterior aapect of tlie leg and 
plantar lortace of the foot by the Ublal 
ocrw. 

Donal fleiKMi at the and oxteoaloa of 
the toe* are controUed by the commoo pem- 
ocal extaabo at the aoJde joint and flodoa 
of the toe* br the tibial oervc 
Tendon fojunea can be reaogalred ai defin- 
itely as nerve injnHea. The dU frvTri« require* 
a few minntc* oi time and amirate anatomkal 
knowledge (Tiga. 5 6) 

4 umvExstox or the cowtaicduteo 

iraUOT DfTO A CLEAS WOOTO 
Snigeooi arc not aQ in agieement a» to the 
b«t method Theoretically if one coaid 
cleanse the area aboot the wocmd, and carry 
ont complete exoabn of contammated 
withoat permitting the knife to come in con- 
tact with the contaminated surface of the open 
wound, he would rid the padeot of aD con- 
tammated tiasoe “at oce stroke (Figs. 7 B) 
Practically tnch a procedure U difficult to 
cany out even with great care and In the case 
of a SQperfidal wound. It is almost impossible 
toaccocDplbbin the treatmentof most wounds 
because wound tracts are Irregular ofleo tor 
tuous IQ direction and surpnsmgly deep and 


becan a e ooe cannot taoifire esmtial stroc 
tore* h) order to accomplah anraplete esdsue 
of a contamlrratcd woc^ UTiHe complete ex 
dsion mar be applicable In the ose of very 
aoperfidal wonsdi, or wounds lo which nl> 
cataoeouj Uasne and zonsde alone are b 
Tolved the surgeon who attempts to applr 
the principle of complete cxcnloo to aH woonds 
finds hhnidf at a Ion when he Is coofrocted 
with tendons, nerves, blood vcas eli and per 
haps bone Iragments and open |olnt ca^itVs 
expoaed to the same contarababon whidi be 
has been attempting to rem ov e by a cooplete 
era do 0- 

In our jodgment the most certain and pne 
tical metbed of coaTerting every type of coo- 
Umlnated wound bio a dean woond Is first 
of aQ to wash the area around the woond and 
then the wound itself thoroughly patiently 
and gently whh plab white soar) and water 
applM with Kdt cotton and wits hands on 
emi with stcrfle gloves (Rg 9) and secoodly 
to Irrigate the woond with stcrOe salt aolu 
tloQ. WhUc the area about the wound h 
deajued the wound Itself is protected with the 
inner portion of the ocdoslre dresHog origb 
aD> applied When the surrounding area Is 
eJeansed the drensing b removed and the 
wound itself deaased In the same wa> If the 
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Fig 3 a, Adduction of the fingers ton ard the nudd c 
finger, b, alxluction of the fingers from the tmddle finger, 
and c, adduction of the thumb toward the hand are car 
ned out by the interossei, the muscles of the hypiothenar 
eminence and the adductor poUicis, all of which are sup- 
phed by the ulnar nerve 

wound IS dean cut, incised and with little 
evidence of contamination no effort is made 
to wash the wound surface with soapy solu- 
tion, but we believe no harm is done if the 
solution comes m contact with it The more 
jagged and irregular the wound the more care- 
ful and prolonged the cleansing, if necessary 
wound edges are held apart with retractors, 
and if mdicated the cleansmg solution and the 
gloves of the operator are changed durmg the 
deansmg procedure Fmally, every recess of 
the wound is thoroughly irngated with warm 
sterile salt solution 

Why this particular method? Because it is 
simple, because it requires only patience and 
care, and not unusual surgical ability, because 
It IS apphcable to every type of mjury , because 
It wor^ 

As evidence of the successful results that 
can be obtamed by such a method and of the 
fact that the theoretical danger of spreading 
contamination by deansmg wound surfaces 
IS of httle practical importance I would cite 
the following facts Drs Michael Mason, 
Harvey Allen, and I have carried out this 
method in the treatment of all open wounds 
which have come under our care durmg the 
past five years Some of them have been ex- 
tensive and comparable to the serious injuries 
seen m war (Figs lo to 12) In only 3 of 103 
cases wnth extensive mjunes m which the 
patient came within 2 hours of the tune of 
mjurj', in which first aid care had been limited 
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Fig 4 a. Flexion at the metacarpophalangeal joints is 
product by the lumbncals and interossei b, c, With in- 
jury or division of the median and ulnar nerves below the 
middle of the forearm the power of flexion at the meta- 
carpophalangeal joints IS lost, the fingers can stiU be flexed 
at the interphalangeal joints by the long flexor tendons 

to the application of a pressure bandage and 
a sterile dressmg, and m which the covermg 
tissues could be approximated or completely 
replaced was there failure of primary union 
Secondly, only since this method of treatment 
has been introduced at the Cook County Hos- 
pital have we consistently seen patients return 
to the Hand Clmic with primary healing after 
repau of open wounds with division of nerves 
and tendons Thirdly, surgeons who are han- 
dlmg large numbers of cases of compound 



Fig 5 a. If the pronmal phalanx of the thumb is held 
fixed active fle-xion at the interphalangeal joint is due solely 
to the action of the flexor polhas longus If the muscle or 
tendon is mjured or diwdcd, flexion is limited or the thumb 
remains fixed in extension b. Position of the finger after 
division of the flexor profundus, actii e flexion at the proxi- 
mal interohalangeal jomt IS produced by the flexor subhmis 
but the finger remains extended at the distal interphalan 
geal joint c. If the flexor profundus is intact the finger 
can he flexed at the distal interphalangeal joint. 
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Injoiict ire obtunjoR KmiUris coaeattnt 5 »i.’ao\AL tr »niii(ix UAnauv V5i» 

retuJtJ. DCTTTUJJXD nsJtx 


Tbe tad) d M Inkrics recuhlot i aw 
ompouKl vouodi, mrtird Chat bmpluEntMo 
vu aecTMuy 8 cua la whldi Ue araarj nre 
cvattftM d ihil toap tad aiur CKtasof tad 
ndtVn d oaJj ilcrluaied S«mlr-6> par 

cmt d thoe cu teq ^g d lajunn urrd Td lh« nM 
ud htnd 01 time 9, 95 cuet oalj pitmU re 
qiiLTrd koadttbtiUoa. Beci<ae Um tot«ne> rr* 
*0 tmUcirnn coeuadatted ad to <GiEraI( d cWm 
lajt, tad lurtbcT beet ae ao (aiitaee vtueb 
pttnrT tcitp tad tereleantmi t>t)m\.tt>tl 
rrrrmry t botpiUEte to lodieKliit] lar tnfretloa 
fed ibtt tbu n ibe tn erect (ett foe Uk effirar\ 
of the nrtlKxL It t* Lkrvite teen ibot 1 btorcettlal 
In tbc hiDcb d (be mrrtet be> care (or tbe jerett 
ca^ont; d tbe snnor eoenpensd toQod* I 
cuet d c up JpoBod (rtrtttret, time ere 4 InJectwot 
tod Is DO Intttcfe ottem^ebll* or deb)rd ntoo 
Irom mJectjoo (Kcmft ) 



\ItCT wwuwi rietJiiJnff b cwnpirted rwwraJ 
ol ia> fof rip p bodbf that remain tod coo* 
pl*t« ttoiloo of dmiiliifd ti*toe are cirrW 
out. If the rontuntnaled mound hat ben 
tnfiffonoed Into • cWmn round hr cardd 
desQticiA the tunteon morlt at a (nrat ad 
vantage He b not tempted to 'ardfice tbtuc 
njthJeMJ) to a* 5 urc cornnJete fCTDOviJ of pov 
able ctmlafnitution itm k ha been our ob- 
tervition that the effect of frrij^tloQ 00 in 
Jtired Uwuei often helpt him to difiemtiate 
devitalized tUeue from Irving tiwie 

ttlial » dentaJixed tutue and how can it 
be recognized? SEm that b dead white grav 
bb-whJte or pcnplc that doea not bleed mheo 
cut nor change in color mben gentle perv^irt 
tt applied with a wnnn mout paci motde 
that £5 gray or reddah-grav and that doei not 
coatract mhen gcnlJ) ptnehed tcodoct and 
□erves that are di^cDloTrd nib blond, tcalu'cd, 
and fragmented bone that b detavhed from 
rauicle and penoiteunv— aQ thc^ hasT little 
or no chance of lurvivaJ fnmuJi cicelfoit 
media for bacterial growth and Jeopardize 
wunod bealiag 

The importance of ernring otnpietel) ti»- 
toe winch ts devitaTized iboukl not lead the 
surgeon into the error of laoittnng trjoe 
which can be p re wi red It i partlmlari 
important that sUn should not be saoiticcd 
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Fig 8 a, Hemostats have been apphed to the skin edge which is to be ex 
ased The excision has been earned down to the muscle Fresh pads moist- 
ened with sahne have been advanced down the clean side of the wound as the 
incision is deepened b, The excision has been completed on one side Note 
the protection b) the gauze pad c, The exasion has been nearly completed 
d. The completed exasion The wound is now irrigated copiously with normal 
salt solution and fresh drapings are apphed (Reid and Carter, i4»ii Surg , 
1941, 114 10) 


needlessly, for of all tissues it is the most viable 
and most necessarj'” {Lancet, 1940, 2 46) 
The needless sacnfice of bone fragments stdl 
attached to muscle and penosteum and the 
subsequent failure of the fractured bone to 
unite were often commented upon durmg the 
last war As Mr Anderson has emphasized, 
excision of devitalized tissue should begm at 
the proximal end of the wound so as to avoid 
leaving behind tissue with impaired blood sup- 
ply as tissues farther proximalward are excised 

6 REPAIR OF INJURED STRUCTURES 
How far one should go toward repair of in- 
jured structures depends first of all upon 


whether one can reasonably expect healing by 
pnmary union The character of the first aid 
treatment that has been given, the time that 
has elapsed smee the injury, the character 
and extent of the wound, the condition of the 
patient, the time and facilities available for 
repair must all be taken mto consideration 
The way m which first aid treatment has 
been given is of great importance The danger 
of inoculating the open wound with virulent 
orgamsms from the mouth and nose of un- 
masked first aid workers has been stressed 
above So much importance do we attach to 
this jxitential source of infection that we are 
unmUing to consider wound reoair and clnsnrp 
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i A fmrtiire of thumb and desUuction of skin over 

Fig 12 Crushing injury of hand nith compoun^frac^ In,niediate cleansing of nound and pn 

do^l surface of middle and distal ^^ang^ of Jf , 1941, 1 ° 48 ) 

mary closure inth sutures and skm graft (.FaUent 


if bleeding vessels have been tied and any 
eSort made to “disinfect the wound mder 
conditions of ■which, we cannot know nn 
and again we have seen extensive wounds neai 
by primary umon when the first aid rare was 
lunited to the apphration of a sterile dressing, 
and subsequent rare given under favora e 
conditions (Figs 10 to 14) On the other hand 
the few serious infections we have encountere 


as a comphration of open wounds l^^ve devel- 
oped m patients who were first trrated 
i^hospitals or offices which speaalized m 
“Emergency Surgery, 24 hour service, wher 
the use of masks was the exception rather 
than the rule, and where the surgeon relied 
chiefly upon antiseptics and upon sulfonamides 
in order to combat potential or already de- 
veloped infection 
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dntP Cnishing injury of the hand treated by imme- 
atrmvenn'‘"'*At‘®'^ cleansing, nound repair and immedi 
c-rtensive raw surfaces with grafts of 
^ (PaUentofDr Michael Mason 

of the hand ^ Above, Appearance 

hand at the opcraUon Below ■\ppearance of the 

pfe w 14 days after operaPon 

dac(5 mth ™ d '5 as it appeared ban 

num snW pressure and immobihzed on alumi 

Michael (PaPent of Dr 

'Pchael Mason N England J M , 1941, 225 109 ) 
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SLrRGER\ G\‘\*EC01 j0G\ AND OBSTETRICS 



7 Cnbhnx e( dunm of kuil 

cmcTD* bane BJid expoaon maaor MdoM (5ar( 
C OU M 7 M ) 

iritldn an 8 bsar period after an ln)aiy bat 
been luitamed tc are nnwilllng ocrpt uoi 3 er 
unusual dratmstances to coosUer the tale 
period longer than < to 3 hours. ItkpotslLle 
that vith the ud o( the sulfonamide* the 
safe inter^-al viTI be increased, but there 
can be do question that mth e^ patdof 
quarter hour the chanret of transform^ the 
contaminated aound into a dean nuod and 
•ecuring heallne b> primair union are dcfin- 
Itclj diminl'heo. 


The character and ettenl of the wou«l are 
Important comIdentkmA. Clean cut, IncWj 
woimd* made b\ gU** or iharp metal are cf 
an Jcajt Hkd\ to be contaminated and mar 
lend thcmtdiTS to repair i»! douire qmte as 
weB a* the purpoteful Inciikm made br tie 
turgeoQ, At the other end of the *caJe are tie 
extends cnuhlng Injonc* with kra of com 
Ing tissue and ragRed loceratiofM of fivia. 
rausde*, tendon*, and nen-e* tod often with 
multiple comminuted fracture* of bcoe To 
draw bard and fast lines it fmpoanbfe Pa 
tleoce ffutleneis, and care combined a hi 
good tUTRical judgment can often acctwBprdi 
•ome degree of leatoration in limbs that »mn 
irretrfnaMr lost (Fig*. 15, 16 ip to) 

Little need he added ctjncendng the ira 
porUnce of the patient* general coodltloa, 
and of fa\-DraWe condibom for caiT>-iBg out 
diflicult turipca] procedure*. It can be summed 
up In the tlmplc statement that there b no 
anbftitute for good surpcal judgment If the 
patient f*Ib to survive, the surgeoos bat 
effort* go for naught If the RDgroo doe* dc< 
have adequate tHt*t*r>ce and peoper equip- 
ment ibe care of nm simple lojurie* becoma 
erceediogiv difBcult and the results of treat 
merit are correspoDdingly uesatlsfactoD 
It should sJwar* be reroembtred that If 
repair is attempted and Infcctloo supervenes 
little b e%TT gaiDed, and the result may be 
doastroii*. On the other haod li one maLe* 
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Fig 19 Crushing injury of the hand OTth destrucbon of 
covering tissues, tendons, and part of metacarpal bones, 
treated bj immediate soap and water cleansing and early 
apphcation of pedunculated flap from thigh Left, appear- 

evety effort to convert the contaminated 
wound into a clean wound and stops there, 
healing may follow promptly, and repair under 
the most favorable conditions becomes pos- 
sible within 3 or 4 weeks’ time 

Specific mention must be made of injunes 
with loss of covering tissue, injuries of blood 
vessels, injunes of bones and joints, injuries 
of nerves and tendons 

Loss of covering tissues With avulsion in- 
juries and loss of covering tissues the hours 
immcdiatcK following injurt^ arc of vital im- 
portance, for unless one seizes the opportuniti 
to con\crl the contaminated wound into a 
clean one and close it wnthin a few hours of 
the time of injury' the possibiliti of securing 
the most facorable result is irrctnevablj lost 
A razor graft of intermediate thickness (Figs 
'3i 15. 16), a graft of w’hole thickness skin 
(Eig'' 17, iS), a sliding flap or a flap from a 
distance (Figs 19, 20) maa meet the indi- 
cation in am particular case, the important 
consideration is that such a procedure, if carc- 
fiilK carried out has eaen chance of success 
during llie each hour'' following injure , but 
if inficlion develops over an evtensiv’e raw 
surface an almost inevatable occurrence if the 
wound IS treated c\pcctantlv , the chance of 
‘^curing a satisfactorv result is grcatlv di- 



ance of the hand immediately after injury was sustamed 
Right, appearance of the hand underneath flap (Patient 
of Dr (Michael Mason J Am M Ass, 1936, 107 
1047 ) 

minished and the oppiortumty to accomplish 
it long deferred 

The technique of applymg grafts and pe- 
dimculated flaps over raw surfaces is not difii- 



Fig ao Vppcarance of hand shown m Figure 19 eleven 
weeks alter injury (PaUcntofDr Michael Mason / Im 
lij , 1936, 107 1047 ) 
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cdt to undenUnd or leim. Succeu dqwwU 
on tttenlioD to i. nomber ot deUOt vhkh 
b*^v been itrrMed In tb« auoy etoeUeot coiw 
tiibotioos oi Bhir Brtnni and B\-«r>, 15 
DstU, aod otbera, Md »rU <i«cnb« by W«rb- 
■ter and b) Blair and Bcxrwii u Chrutopber • 
Taih^i i} Surffry 

EMentui pdnaf^ to keep in mbd are tbe 
todkatiozu /or tbe lue 0/ (Moreot t>-pe« of 
grafta, the Importance of crn'eriirg the raw 
»QT/sce compktdv of numtaJnln^ preieure 
o^Tr tbe graft ot flap to pre^T^t oanog nnder 
Death Jt and cxiogestioa wzthio it and tbe 
necetait\ for matnftnln^ the part at rot until 
healing U complete. 

Cooctmlng the lodKations for the three 
t>7)et of traii^danti commonlv u»cd (Fig Ji) 
namdy gmfu of intemiediate thickneai 
grafu of whole thlckrteu skin and pcduncu 
lated flaps, one ihonld remember 

1 It h wise to use tbe simplot procedure 
that will gl\T the desired roall 

2 If one can eccure ^mpt and primary 
keaJin[ of a large open wound a corerme a hirn 
may not be ideal from the standpoint of ap- 
peaiance and function can be tepiaced at a 
liter date and with the maabnura chance of 
securing a good resnit. If large aoond* are 
left open to become secondaril) infected and 
ff deep and widespread fibrotu tissue forma 
tion takes place it may be quite impossible 


etwr to acromplpdi 1 satisfactory result, ereo 
with skBUuI care and mduple opentioeu 

3 If the raw surface has a lafrfy Doraul 
bl^ ►'tppJj' If ftructoret vkUk rffabr 
a rvrenax 0/ juimonma fissut. such as ten 
dods Derres, Urge bVxd vessm booes and 
^Eota, are not erp o wd la the open sroaod the 
grift of Intermediate thickness Is tbe one of 
choice 7 1 can be qufckli obtained with t 
ruor or large microtome like knife It can 
be held in plarr iHlb a minimum of sulo/es, 
and tbe raw surface left by its removal beali 
in IS or 14 da\-s if ooly Jt is corne d with a 
oonadberml dressing a mass of sterile nurt 
bandaged snugly and left unduturbed danug 
tbe period of boiling 

4 If stractarci ahicb require a cmering 
of subcutaneous tmuei as wcD as skin are 
» Idelv esjxised so that lbe^ cannot be co\Tred 
by drawing over them subcutaneous tbw 
from either side one must provide a peduncu- 
lated flap from the adjacent tbsucs or from a 
distance e know of no wav f trampfanliog 
a graft of skin and subcutaneous if sue i veo 
a graft of intermediate thidjieav cannot li e 
if laid over avascular stnxtu es such as ten 
don nervTS arteries, and boot Thai rt 
wcHiId ajt be satisfactorv from tbe standpotnl 
of funclxin u obvious 

5 The roost frequent indicaDoo for the D'c 

of the whole thickness graft is in the repair 
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of freshly made raw surfaces which are surgi- 
cally clean, such as result for example from 
excision of healed bum scars, of surfaces 
where a covenng with mmimum tendency to 
contract is essential (flexor surfaces), and of 
surfaces where a maximum thickness of skin 
IS needed to give protection and adequate 
function 

With favorable conditions, namely, an open 
wound with base of fairly normal subcutane- 
ous tissue, a patient seen shortly after mjury 
was sustained, and with adequate time and 
facihties for carrying out an exactmg surgical 
procedure and where whole thickness skin 
IS needed for good function and normal ap- 
pearance the use of a whole thickness graft 
IS indicated in the treatment of a recent open 
wound With less favorable conditions one 
would use a graft of mtermediate thickness 
Closure of the open wound and healing in the 
minimum period of time are the objectives to 
keep in mind 

Injuries of the blood vessels The control of 
bleeding and the treatment of shock do not 
come m the province of this discussion but it 
may not be amiss to repeat the importance of 
carefully applied compression over a bleedmg 
wound, and the fact, sometimes forgotten, 
that pressure held directly over the site of 
bleeding can effectively control severe hemor- 
rhage whereas a large mass of gauze, even if 
held by a very tight bandage, may fad com- 
pletely to arrest the bleeding 
Of all penpheral injuries none can so quickly 
and certamly test the skill and equanimity of 
the surgeon as injuries involving the blood 
vessels To grasp m arterj' forceps a seem- 
ingly inoffensive and fairly superficial foreign 
bodv and to have its removal followed by a 
gush of blood that completely deluges the 
operative field is an experience not easily for- 
gotten Onl}'- one such accident is enough to 
make the surgeon view every foreign bodv in 
neck or extremity with grave suspicion, to 
check carefully for signs of vascular mjur}' and 
III case of doubt to expose the involved area by an 
adequate incision above and below the foreign 
body before attempting its removal Care to 
secure adequate exposure is essential in ewery 
tjqie of operation, but nowhere is it more 
important than m wounds of blood vessels 


Little can be said m a limited space about 
the difficulties that confront the surgeon in 
operating on a tense swollen leg, or shoulder or 
buttock, in which x-ray examination shows a 
deeply embedded foreign body and in which 
the tension, the bluish discoloration and the 
constant tnckle of blood from a small wound 
of entry mdicate the presence of vascular m- 
jury The blood pressure cuff as a tourniquet, 
if a tourmquet can be applied, has the ad- 
vantages of known compression, of causmg 
minimum trauma to the tissues it surrounds, 
and of ease of application and reapphcation 
If after release of the constnction furious 
bleedmg agam takes place the cuff can be 
quickly remflated and constriction re-estab- 
lished with mmimum difficulty An adequate 
incision above and below the wound is essen- 
tial Good hghtmg, steady retraction, and an 
alert and skilled nurse assistant are invaluable 
aids 

When areolar tissue, intermuscular spaces, 
even muscles themselves are tense and dis- 
colored with dark extravasated blood and 
when after wide incision all the soft tissues 
seem to bulge outward as a dark red boggy 
mass a steady hand and accurate anatomical 
knowledge are of paramount importance 
Without them the surgeon is lost 

Injuries of bones and joints In spite of a 
tendency to consider the treatment of frac- 
tures as belongmg m a domain of its own or as 
the provmce of the orthopedic surgeon rather 
than the general surgeon, the presence of a 
fractured bone in an open wound is like the 
riddle “What animal jfias feathers, two legs, 
and barks like a dog?” The ammal is the 
same old rooster, the bark simply makes the 
riddle harder In the presence of a compound 
fracture or jomt mjurj'^ the same prmciples of 
treatment apply as in other ojien wounds, 
though the successful application of those 
prmciples is admittedly more difficult 

Thoughtful surgeons are agreed upon the 
importance of early reduction of fractured 
bones and prompt closure of jomt wounds 
In the presence of compound fractures the 
prmciples of first aid treatment mentioned 
above are vitally important The immediate 
application of a sterile dressing without probing 
or manipulation can prevent senous contam- 
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IiutioQ oi *oft tmoo. In fint aH treatmeot 
pfotnjding bone fra#tmentJ abould be Idt un- 
toacbed to manlpuLue them Into proper po*- 
itioQ may rerolt m cairylog surface contain 
inartoo aeepJ\ Into an tilrcinitj- If the pa 
tienC Ii to be iramported for anj distance 
bcrwe\Tr one mast nm the risk of carrxmji 
Infcdton mto the wound from wrthotrt as 
traction b applied to the Umb to escape the 
Rieafer rbk oi InJurj from ii»\-ciDcnt of frac 
tnred fragmenta. 

Wth an Injury ae\Tre enough to produce a 
fracture the ertent of aoft tlaaie Injurt b on 
predictable from the appearance and extent 
of the external wound. The presence of nerxt 
Injun can and should be Lnown before treat 
ment b begun ^tanr a surpeon has first 
noted to hb dbma) after reduction or oper 
alloQ upon a fractured humenis the sigQS of 
radial or ulnar nerve bjury and has been 
plagued with uncertainty both as to the ex 
test and mechanbru of oervT (nptrr Sipos 
of injury of moseks and teodons are diffi^t 
to ehdt In the presence of a fracture oftes U 
□ut> not be wise to atteropt it. 

In recogmxing the presence and erteot of 
oerve, moade, uid tendon hpixy and that of 
N'aseular and bone lnIuT> at the time of oper 
ation a bloodless fiela b an ini-afoable aid. ft 
belpt to euniidify the work of the surgeon 
It enables him to make exact and accurate 
obscrratioiii and to carry out de&mtivT pro- 
cedures. It conimTS predous blood and 
it possible to ai-nd the trauma of re 
pcated spoDpIng Without a field unobscured 
bi constant bJmling accurate redaction of a 
comminuted fracture and accurate repair of 
di\Hded tendons and nerves arc difficult at best 
In some caaes It may be quite impossible Tbe 
first step therefore In treatment b the apph 
catKm of a constnetor preferably a poeu 
matlc band such as a blood pressure cuff The 
position and extent of the wound may pre- 
clude its use but tbe ad\-antages of a bloodless 
fieW arc so preat that It should be secured if 
possible 

Cleansing of ibc wound is earned out in the 
manner described. Particular care n taken 
to deanse bone fragments which protrude 
through tbe open wound before the> are re 
duced. If necessary badly soOed bone ends 


can be snipped awa> srith bone biting forctru, 
but we have seen a complete comi»aod tC 
locahon at the astragalocalcaneal Jciat Ini 
without InfluTunaton reaction althjugh tl^ 
Infenor surface of tKe astragalus had 
ground into a bed of fine black dost and 
dndcii and after profonged deansmg tie 
articular surface of the bone was still partl^ 
blackened by minute fragments embedded In 
the etposed cartilage 

WTira cleansing of tbe surface and of tie 
exposed wound is ounpleto sterile Cnen U 
appikd and the opciiUye procedure Indicated 
carried out (Fig it) If tbe ex ter n al srocod 
b small, as so frequent^ happens in the com- 
pound fractures oJ ai'tf Dfe It b cnkrTed be 
Ttrllcal medsk* abcot and below the site cd 


Injury Tbe entire depth of tbe wound so er 
posc^ Is thoTOughlv imgiled with warm nit 
solution until clots and d&rb arc completclr 
resnoied 11 imEcaled, gknrs eta be changed 
and fresh linen applied at thb stage lo ai to 
assure the greatest possible degree of deanlt- 
Dcss. Loose, tom and fragmented moscle Is 
deanly excuied. Only coo^tel} loose bone 
fragments art removed ibtm attached to 
periosteum and muscle are breoght bto pos- 
ition u arcnrately as posrihle and naintaiotd 
b> appropriate i^bods. ^eedleai to ui if 
It b po9^e to maintain reduction of free 
tured fragments by tractun tn the Tbemas 
splint or ooe of Its modifications, or bi a 
simple plaster spl nt both patient aixi surgeon 
are fortunate Whether the surgeon should 
use Some form of mtcmal fixation In the prev 
cDCt of a comminuted or spiral or olJkjttc 
fradurc depends pnmaril upon fab abfuti 
to transform the wound into a dean wound. 
Inst as In cases of Derve and tendon Injarj 
Iq which the u*< of foecign bodies I e«*rttb1 
toaecuresccnrate mlortictfi o/the/rarture 
if internal fixation is empiojed to smut the 
fractured bone primary bealms without in- 
fection U essential for a good rtsulL 

^lanv bitter srgoments haw developed 
o>Tf the question of udngnalKiJatcs screw* 
hands and wires to maintain accurate irdoc 
tloo of a compound fracture and man\ and 
T-Tvmg materials haNt been emplcn’eil from 

which to construct tbe rctalrungdin-Ke il«h 

Interesting ci pe nm cntal woft has been car 
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Fig 22 Treatment of a compound fracture of leg (Cour 
tesy of Dr Robert Mcllvenny) a Stenle bnen placed 
under injured leg b, PreparaPon of field of operaPon while 
open wound is protected c, PreparaPon of skin around 
wound d, e, Exposure of site of injury wnth excision of 

ned out in a search for metallic substances 
free from irritating effect and which do not 
retard growth and healmg of bone In spite of 
arguments pro and con it is probably fair to 
say that the exact type of metal used or retain- 
ing device employed is of secondary import- 


narrow margin of skin about wound f, Exposure of frac 
lured bone g, ReducPon of fracture mamtained with aid 
of screw h, IrngaPon of wound with salt solution 
1, Wound closure j, AppUcation of sterile dressing and 
compression bandage k, ImmobibznPon in plaster cast 

ance^, and if internal fixation is employed 
freedom from infection and healmg by pri- 

'The interesUnfi experimental mvcatigations of Bothe. Davenport 
and Beaton on the effect of tantalum on healing bone inalcnte that m 
experimental animali this metal is 50 completely free from imtating 
propcrliea that periosleuiD grows over It ana callus and jicrlosteum can 
ensncalh It as though the tantalum plate were a graft ot autogenous 
bone. 
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ht- i TnAmjriije iJ (mVa •jtBT (Unoal. Dotli 
mrthad* (a, b, tod c,<r) art carv4(t ret Itk tW hDraltal 
priocfplelbtt fmadtof tbe tt anmua tbaald br 
u fm tt potable (rm krr{(D EotmaJ Lafwriianu) 
ftKbet lockatf that Id Uk tKooi setW (c. d) ihfn m 
W« Indue; t<K the tesMon tuarr to nd thraoKh Uw 
l(9«kn tad prrwilt ptmt} vptrttlcB cd tuCsird CTtd< 
{Q BmO ^ L h a Jt toW 440 , 40 6 ) 

man unioD orr the cwcntlal facton In tecur 
inj? coniBtmtlt auccesrful roulu. 

An aJtemtU\T method of secanDg aod midn 
Ulnlog miuctlon of bone fragment* Id a 
compound fracture k with the aid of pin* In 
the end* of the fractured bone and a dlrtrec 
tion appantu* after reduction haa been ob- 
tained pins aiKl extremity are Inoorpormled 
in 1 plaster evt Orr Aodersoo and other* 
who UN'e adMXited such a plan of treat 
reent would tihe tasoe with the sutement 
that tha method represent* an aJtematn'e 
method The% regard It as the (reatinent 
of choice not only of compound frecture* 
but of man> not compounded Without at 
tempting to argue the question we would 
point out that In order to secure reduction 
and ImmobHixatloQ of a commionled or 
obbque fracture with the aid of pins and 
distrachon af^oimtus one must ha%T both 
considerable equipment and adequate tiainlng 
m It* use The surgeon who ts accustomed, 
for erampic to the o»e of plaster or tracUon 
secured with adheshr and combined with the 
u*e of the Thomas splint mar eaxQv get into 
difficultic* In attempting to emploi a method 
with which he has had no ecpenence 00 mat 
ter how latisfacton the result* of the method 
In shilled bands. 
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Fk 14- Sm^iU wlrl for pmabte ctewiwl omt 
nrndzaw oT lmrna.4 Md atrrww U jrr 

nsbee byr^r q mMC I tSe intl *m | M i h» haatt«I 
tifikjtl prr\nt iDcS nmlirUksa dnld be onb 
trao Id S UDlki UWT MtiTt of mrrtwn tnd ■>w 
•cna (0 \m1twtji L m U VW, 44 a. 

*0 7) 

A second conakirration f the effect of the 
pin* upon muscle* and ten loos ihrouRh or 
beside which the} are passed No one who U 
consoou* of the rrstrKtmg and constricting 
effect of scar tissue upon *10x1010 whote 
function depends upon freedom of move meat 
can loot with complete equanimlti apon II 
lustratioos of pms paswng through masse* of 
masde or throogh a groan of tcodons so 
important for function as tne flciof tendon* 
of the fingers. 

The abdit\ of icrous fined caidties to rcM-t 
infectioQ b weU ncogniied- Joint cavities 
carefolh cleansed and closed against teer' of 
iofcction from without usoaJI\ heal Itndlr 
Joint ca itics left eiposed to the out*klc 
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world inevitably become infected, and in- 
fection usually results in ank\losis and not 
mfrequentl} in ascending infection along 
fascial planes and vascular cliannels No 
one who has had experience in the treatment 
of extensive compound injuries vould argue 
against the statement that care in securing 
complete cleanliness of the joint cavit% , pain- 
staking irrigation wuth salt solution, and me- 
ticulous closure of the joint capsule result in 
sa\nng of joints that inemtablv become in- 
fected if treated bv expectant methods 
Nerve and tendon injuries To secure good 
results m the repair of dmded nerves and 
tendons it is equallj essential that the v ound 
should heal by primary union, that the oper- 
ation be earned out vith exacting care and 
that postoperative relaxation of the injured 
structures should be complete and maintained 




1 1' T'"'* 'i'' I'lcitnl (iicritrctdiin}, nf 
andmrfiaUumbnral.in i |nticnl «itli ulnar nir\i injura 
n'halanpi-n "i dichl flcxnm al ntlacariio- 

i extends llwun^u,. 

caruonhalLr.-i't^'^^ "Jto lintcrcxUnoon al llu mUa 
the muscles simnr'l'r tension is txertcil uimn 


for from ^ to 4 weeks It is often forgotten 
that not only must the patient be assured of 
freedom from the diffuse fibrous tissue for- 
mation that follov s hemorrhage and infection, 
but that tendon repair must be so carefully 
accomplished that the possibilitv of gliding 
movement is not lost as a result of fibrous 
tissue formation about the site of suture, and 
that in the suture of divided nerves no suture 
matenal must be permitted to enter the nerve 
substance and lead to the scar tissue formation 
that blocks the doavngrowth of nerve axons 
and makes nerve regeneration impossible 
If both nerves and tendons are injured 
tendons should be repaired first because they 
usually he more deeply and because there 
should be a minimum of manipulation and 
disturbance of the tissues after the more frag- 
ile and delicate structures, the nerves, are 
repaired 

As in the treatment of bone injunes a 
bloodless field must be secured if possible 
Tendons should be sutured end-to-end and 
■with the finest caliber of silk which has the 
required tensile strength We prefer to use 
untreated silk and to avoid covenng it with 
wax or any oily matenal which might lessen 
the holding power of the knots (Shambaugh) 
Different methods of suture have been recom- 
mended by men particularly interested m 
the repair and healing of tendons The prin- 
ciples that should be kept in mind are 




anre nf tciuloils aiul .U Old- 

rcnair of th 'mporlant as in tlic 

there should be licaling 

rial (suture matcnTn 
brought together 

ner can obstruct’ the mechanical bar- 
across the gapbet\\P,^^?u tendon fibers 

them from a direct m't 
to the other Suture ^ 
faces, and knots 1\ m 

constitute such barne^ '^'^tween tendon ends 

such as that sugeeci!^! method of suture 
fulfills the requSS^ =3) 

retention suture is pja , "^'^'^tioned, lor the 
to leave the tendon en 1 ^ manner as 

row of fine sutures circular 

apposition of cut surfa”''^^ ensures accurate 
most superficial laver ’ '^^‘^ches only the 

3 The line of suture 

possible with areolar p he protected it 
fat to prevent fixation?'^® subcutaneous 
tures The more closely "'^'g'^honng struc- 
conditions normally pf^ ean imitate the 
he will be of a succe^fuf'^^ more certain 

4 If, as a result of 

the fibrous tendon sheath destruction of 
away from the surface ^'^"dons are drawn 

which they 
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lcnj*>n t» wt upon them reUinlng 
amenU mu*t be pnrvided to fonn • »ub- 
>titute for the Injcntd ibcath*. At tune* the 
c^lpe* oI ibe fibrotu ihcath on be djiwn to- 
gether to hold the tcndoo in plact or tbeath 
tbtue stiU attached at ooe tide can be drawn 
ftcrota the tendon and held m place bj tntoring 
iU free edge In tome caact It maj be mcw- 
iar\ to ptDvldellasre from another port of the 
l)od\ fuch a« mooth faada or tc^ooi that 
can be niared withoot ton of function to Uj 
acTou the anterior aapect of the ankle the 
domm of the wriit or to furroand a digit. 
In an) esmt the new ligament mu*t preaent a 
amooth a\-Dovial like aurftce where It croaaca 
the tendon It roust not constrict the tendon 
and it ihoold be placed far enough from the 
line of suture ao that the resultant callus (for 
tendons heal madt as do booes, and with 
spindle shaped thickenbg at the line of tmk«) 
docs riot hnpenge upon the retaining ligament 
as the teodM mmes back and forth. 

5 FliuUi hnjured tissues need rest and 
the treatment of fractured'' teodoos b eaten 
tiallv idenrictl with that of fractmed booes. 
Redaction b obtiioed with the aid of satufta, 
imm»bilL,«iion with the aid of a iptifit, and 
unmobnintnw must be ouintauted la mA a 
^stlion ikdl Pfefe U a mintmam oj full on Ike 
f acta cd frapmenli In other wor^ the m- 
serlioo of the tendoo b brought wdl inward 
the ongm of Its muscle and supported In sacb 
a position unto healing takes place 

As llason and Allen bare demoostrated 
softening of the terxion ends takes place In 
the dan imroediatdi foDowlng tendon so 
turt If EOo\-cment u earned out at this stage 
the sutures give wav from tension or cot 
through the softened tendon cods. the end 
of 8 or ro dars as the Gne of uiuoq becomes 
more resistant rooreroent results onJv in Irri- 
lalioo infiammalon thickening and fonna 
tmn of adbesxms. On!) after the foorteenlh 
da\ can gentle roovement be safeh begun 
and then it should be onl) sbebt actlvx roovr 
meot carried out under supervTsiou, and stfll 
without permitting more than slight rrlaa 
ation. \t the end of 3 or 3 ^ weeks spBnllng 
can usual}) be discononued and active mov-e 
meut cartW out but with care not to put 
undue tension 00 the ocwl) h ealed tendon 


Suture of dlv^ nerves should be rsmrd 
ut at the final step before the wound 1 
doted. Eueotial for toccw are arcnrHf 
apposition of dean cut nerve ends with tne 
sutures thai enlrr Ike amv suhlj* 

freedom from tenswa on the Une of urtwr 
compictehemcrtUsb proteetbo of the sword 
nerve from fixation to surrounding slroclOTw 
and partkuUriv to sutured tendons, rest ci lie 
affected limb in such a poritkm that there k a 
nununam of tensioo on the suture line cmifl 
sound hcalmg has taken place and rrlitaftsa 
of ^ tljzed aiKsdrr satil rexearraJd were 

fhert cam mujumie them 7 i 35 ) 
klan) methods bavx been suggested for 
bridging a gap between separated nerve eob 
bot most forgeemi agree that onlv eod-to-cod 
future of divided nerves can give a utlsfvtor)- 
resuit.* IVilh loss of nervr substince that 
nukes difficult apportion of nerve end* ahi- 
out tension the surgeon has three airon (or 
h» bow freeing the nene from areolar tlvne 
or oeighbortag blood vessels above and beknr 
the siU of bjuiy bringing tbe limb Isto 
dudoB so Uut the nerve puses aerms an are 
Instead of tlceig an mended flat surface 
transfoTiBg the nerve to a new podtloa » 
that it Uavmes a shorter course. Transfer 
of the ulnar nerve from behind the medhl 
cowrie to tbe volar surface of tbe elbow b a 
(amiiiaT naroplr of the last maneuver 
dean cut nerve ends ibouM be brought to- 
gether without tension, and held with fine 
rilk sutnres that catch oolv the epineuncoa. 
ESghl-o iflk, swaged on a fine round nc«De 
such as the ophthalmologists use for cataract 
operalxma, b an excellent roatenaJ for rntort 
if three or four lutures are inserted before inr 
are Ued their lo'ertioQ b made eaner and 
there wilJ be leia Gldihood 0/ tbe hrst sutures 
cutting through the IrigDe epmeurium as the 
nerve esids are drawn together The sutures 
so placed are then used to rotate the nerve 
first dockwise and then counterdockwivetnitB 
sufficient sutures have been Inserted to gi'=^ 

as smooth and complete appemtioo as posable 

Tbe line of suture and the adjacent portbai 
of the Dene are protected as weQ as posilbie 
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with areolar tissue from the neighborhood, 
with fat from the subcutaneous tissue of 
the open wound or subcutaneous fat from 
another part 

The importance of keepmg the part at rest 
and the limb in such a position that there is 
a minimum of tension on sutured ner\'e ends 
until sound healing takes place is well recog- 
nized Firm union requires from 3 to 4 weeks 
and no active movement that might cause 
tension should be permitted during this peri- 
od Equallv important considerations, name- 
ly that after motor nerve injurj' paralyzed 
muscles must be supported iv a postttou of 
relaxation until regenerating nerve fibers can 
again make their way into them and that their 
nutntion must be maintamcd by sunple phy- 
sical therapy, are too often forgotten As a 
result paralyzed muscles arc constanth' over- 
stretched by healthy and sometimes powerful 
antagonists and return of muscle tone and 
contractile power in the wasted and over- 
stretched muscle fibers becomes impossible 

7 REST OF INJURED TISSUES 

The oft repeated aphonsm of Hugh Owen 
Thomas, “Injured and inflamed tissues need 
rest,” IS just as true today as it was 90 years 
ago Ever}" surgeon agrees that injured bones 
need rest It is often forgotten that the same 
factors that favor healing of fractured bones 
work m an identical fashion to bnng about 
healing of fractured soft tissues 
Every medical student knows that to secure 
healing of a fractured bone he must reduce 
the fractured fragments, immobilize the affec- 
ted extremity and mamtam immobilization m 
such a position that there is a minimum 
tension upon the fractured fragments Ex- 
penenced surgeons sometimes forget that the 
same pnnciples of treatment must be carried 
out if one IS to secure prompt healmg of frac- 
tured tendons, nerves, and soft tissues 
A second factor in aiding healmg, one that 
has been discovered and forgotten again and 
agam, is that of moderate compression, uniforra- 
ly apphed over the wound area ^ The helpful 

onnection the folloi^Ing quotation from a recent paper by 
IS o| treat Interest “ tbere 1* one aspect of wouncf path 
wh^ great stress was laid by Almroth Wright and Fleming 
mt war namely that every wound produced by violent 
|auy a honeycomb of dead spaces — spaces between muscle 
1 Lee subcutaneous tissues lasoal planes ctc—and these 


effect of compression is no better exemplified 
than m the experiences of Orr and Tnieta 
with the use of casts completely enclosmg 
fractured lunbs and left undisturbed for long 
penods of time Their emphasis upon the 
harm that results from cutting windows in 
casts IS well known Thoughtful surgeons 
hav’C emphasized the fact that the essential 
factors m the success of Orr and Trueta’s 
method are m continued and uninterrupted 
rest, the helpful effect of moderate pressure 
over the injured tissues and freedom from 
exposure of the w'ound to repeated bactenal 
contamination (Wdson) 

Uniform pressure over injured tissues has 
at least two important advantages it checks 
and limits persistent oozing of blood and 
serum into the soft tissues, just as sponge 
pressure over an oozing surface stops bleedmg, 
secondly, it provides a substitute for the m- 
jured outer covenng of fascia and covenng 
tissue, whose integrity is so important a factor 
m mamtammg the normal circulation m the 
soft tissues Needless to sav, the compression 
must provide moderate tension, it must be 
uniform, it must not cause constriction 

8 CLEANLY SURGICAL CARE 

This pnnaple, so obvious in its importance, 
IS often forgotten— because of lack of time, 
because of shortage of personnel, many times 
because the care of wounds is entrusted to 
mdivnduals not teamed to accept such respon- 
sibility One fundamental reason for the lack 
of trained personnel lies in our methods of 
trammg of medical students Too often the 
semor medical student is overwhelmed with 
lectures and dimes devoted to complicated, 
perhaps unusual conditions, and he completes 
his course without knowmg how to apply a 
dressmg over an open wound without adding 
further infection to the wound and without 
contaminating himself and many of the ma- 


fpaces Inevitably become filled with »croui fluid which U an extremely 
good <^turc medium for certain pathogen*, the commonest being 
ftaphylococd 

* Un^ recently we had no mean* of changing that congenial medium 
In the dead space* into an uncongenial medium 

Colebrook s suggestion U that the sulfonamide* provide the means 
It IS our bdlei that the use of pressure to prevent the extravasation and 
accumulaUon of serum in the Intercellular spaces is of primarj import 
ance in aiding recovery That pressure can al*o aid In hastening the 
reti^ of eitravasated serum and plasma into the circulation is indicated 
^ ratey and Robertson s experiences with the use of positive pressure 
J^th a pavaex apparatus in the treatment of crushing injuries of the 
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tenalf with wblch he b wxthig lie remem 
ben bacteriology u a fobject whkb robbed 
him of time andencr^ dariog iris ucoiid year 
bat Dot as an integru part of mg ety 
When airard of tuirical patlmti b entnuted 
to such an buhridual* it b hartQy Rtiprblng 
that on ce the green dbcolon UoB q/ pj'ocyaDeoa 
infectioD appcan on one drcMbg veiv little 
time flipan before the drmbgi ot e\TiT 
patient vfth an open voand are 
the same bhiith green cdbr If the bacteria 
'nboae pic iencc b *o obvkrai an qtdckly car 
ried from one patient to TwrfW it b onfy 
logical to conduAe that the much lesa obrlooi 
but much more dangenxti organisms are trana- 
mitted in the tame Uihtnn and with db- 
aatroos resoltt. The patient who btlowfy and 
painfaQ) building up Immunity to the organ- 
ums he has been harboring for daya or weeks 
may be quite o\Tnrhelmcd bj new and 
t^-mbbUc actkm of fresh in%'a<£Qi to whldi be 
can offer nttle resiftance- 
What are estentbl factors In deanly 
•ofgical care? ngfaUy doeed Ups— stiD better 
a masked month and Qoae dean hands, ckan 
instrmtKDts, ‘'forks, not fing er s." 

To care for a somber of patients qokklf 
and effideotly a weO equipped drecdog cart b 
esaentbL A twinging tra> am be qtricklycor 


ercd with a tterile towri on U are bU the 
tterUe iastroments and drmlDgs needed lor 
the patient In qncstioo. The baadige b cw, 
the drestfng lifted off en maste, wrapped b 
newspaper and placed bunedbtdy la a dowd 
metal container attached to the art. Tfae 
wound b dcansed, If necessary with tposm 
mobtened with toap solution and dried wrth 
tterile ganre. Sutores are remosTd, dresdngs 
ttappBed 

whole procedure b carried out wiU 
stcrilfi instinmcfits and nothing b toadied 
with hands or fingexs antH the outer bandage 
b applied over the tterile diessinga. 

Nctdlcsi to say drestion are dooc wha 
there b as httle commotkn In the ward u pos- 
sible. Swee p ing bed making vidtora morieg 
back and forth, all stir up air enrreatt and 
dost and may cause farther contamlnstlnn of 
an exposed wound. 

DeLee the dbtingnbhcd obstetrician oim 
talked to Ids ttotots about an “ateptic q»- 
adenct." It b one of the fimdamenlal de 
mests te deanly rarrlaU out— the cart that 
provldea for the perient In the lorgkal ward 
the nme metknl^ attentioo to details that 
b In fitted upon In the openting room In 
safeguard him from the ever constant threat 
of I^ctriop. 
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It 

tcrlkls with whkh be U woxUog Ue remea^ 
b«n bscteriology u » rubject wUcb robbed 
him of time and eoergy dor^ his tecood yew 
bat Dot u to late^ral Dwt of mrgery 
When a wud of toipcal potiesti iientrotted 
to such an individual' It a baxtUy aa ipt ial ag 
tha t once the green dbcoloixtkm of pyocyanena 
bfecthm appears on one drtasbg very little 
time elapses before the dretdnfs ol ererr 
padent irith an open woond are ttalned vtlii 
the came blakh green color If the bacteria 
whose pr es ence is so obvious are qcdcfcly car 
ried fjw ooe patient to another It la only 
logical to conefode that the moefa lets obvkwa 
but much more dangerous organisms are trana- 
mittcd in the same iaihloQ and with dk- 
astroui resolta. The patient who k slowly and 
neioIuBy buQdhig op immunity to the organ 
Ums be has been haHtoring for days or weeks 
may be quite overwhelmed by the new and 
symbkitk action of Imh invaders to which he 
can offer lictk redstaoce. 

What are the etsentlal factors la deadly 
surgical care? Tlghtlydoaedlifi*— sllllbetter 
t tnooth and ooae deu ha£ida,claa 

Instrumenti, ‘'forks, Dot fiiyr a. 

To care for a number of mtients qofcilv 
and effidentiy a arcD equipped dreadng cart is 
trawntiaL A iwlnglnj tray can be qukklyojv 

•U I II' I I'l tr-' 
ttei jwW « *1 ) Dl** 


ered with a sterile tewd on it art laid 
•terilfi InstnuQcnta auj dreailngs needed lai 
the patient In questloii. The bandage U cit, 
the dresting Hfted off cn masse, wrapped fa 
newspaper and placed Immediately b a eWij 
metal contaioer attached to the cart Tie 
wtnmd Is cleapscd, If necesury with tpooeis 
moistened with soap solotioa ami dried 
sterile gaote. Suturts are mnoved, dressi^ 
reappU^ 

TV wheie ptocedurt k orried oat with 
sterile InstnmtenU and luthlag b touched 
with hands or fingers until the outer bandage 
k applied over the sterile drys ri n yw 

Keedleas to say dressing are dooe when 
there k as Httie commotion in the ward as pca- 
siblft. Sweeping bed making vkitonmoricc 
back and forth, aD stir op air uuren ts and 
dost and may canse further contaminatin of 
an exposed wound. 

De Lee, the distingukbed obatetircias, often 
talked to bk stadents about an aseptic cou- 
adence. It k one of the fundamental tie* 
ments In cleanly sorgkal care-'the care that 
pronda for the pat&t in the surgical ward 
the same meticslom attestion to dtt^ that 
is Insisted opoo in the opcntlni room to 
ta/^oard him from the erm cooitant threat 
of infectioo. 

Ecrros'i HcTt: Tlw MCtnd Md kiJ rtitpftr tf tM 
pirw v3 iffOT la Uwaczt baot at 
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he desorlbed them u *^xuMJiinKQgeectxte 
Ge»dnrtilitfi" which wia trtmlned *hQlied 
tmoort. 

In 1870 Wartaumn coDcei\'ed the 
polvbedril and ep^thdiumdlke were 

rcailj of cndotheEal origin Thii (dew waa 
t nu n e di a tel^ adopted by \oIkmann whoae 
paper repnllng the lub^ produced focfa a 
profoona fanprauioQ that the tumora were for 
a long time apohea of aa endotheibnua. 
fiut in 1S99 Uhuberg combatted rlew 
and aa be was viroroaily supported by Borr 
mann the emtnth^riil origin hypotbcila lost 
grotiod and fdl into diarepate until It la ad 
dom menboncd at ofcacnL 

In 1908 a new Hea was propounded by 
Krompecher who bcne%'ed that mixed to 
mors abould be indoded among thn** arfalag 
from the basal cefU of the stntmed aanaiDoaa 
epltbeGa, and who renamed them "basafio- 
mn 

Bet, by wbaterer theorj the pareodiiyma 
might be accounted for ao aolutaoo of the 
vvylng interstitial aahftaace waa reached. 
Vbchow waa g«aU> perplexed by the fre- 
qomt preseoce of the cartilage, which be 
foond to be kKahxed In u the pa 

rotid turnon (Maaed in the rabmaxinary tn 
more, and whkh be cev-cr found in any pan- 
(xcatic tomorv He suspected that it might 
be a product of the caponiiei of the tumors, 
but could neva prove iL \ nikmtnn waa not 
at all tiooUed b> the cartilage which he ooo- 
cetred arose Che all of the other dooeata. 
“through the unlimited reprodoctiTe and 
metaplaatk remtlltt> of the endotbcUiniL” 

As eari) aa 1S78 llarehall, In stodylng the 
avual d^rlopment of the embryo dbiefc, ob- 
served that some of the ectodermal cella of the 
neural cresli of the cephalic region ODotiibutc 
to the foTtoatkm of mesenchyme, and Oe 
menu upon the phenocneiiaa to accoont 
for the occnnence of the eplthehal ejementa 
In the mired tumors. 

Ehrich in 1006 dociiboi a mucoid degea- 
eratkm of the epfthdial cefla of the aallvary 
gland toman into a soft jeUydlke sobstasce 
whose sabsequent condensation irtspiandon, 
and dKmIcsl tran5fonnatiaa results In car 
tllagc. Author after acthor accepted bis view 
until E»ow It a the most popular one. 


With the pnesli of the cartilage frt b » 
bngei rtgankd aa carriage but as a relitd 
aubstaoce called cbondrokl) explained, lim 
wai DO kiDw any reason to tcek for any oUrr 
ori^ for the tumor except the salivary giaal 
Itidf and the recent French writers, Lermn 
and Leitmx Robert heartily aopport nd 
origin. One cannot let the mailer pem, hew 
ever without reminding Mnwlf that tie 
acknowledged exeumtioa of the paaorai 
frocn mixed tamore Wnme*, thereby more 
difficult to explain. It wuuM seem as thwd 
there ahoold be some definite reaaoo for the 
appearance of mixed tumors In the fadal and 
tali\-arT glaods and their absence from liw 
abdominal salivary gland. Can there be a 
mlsUkc In the inraKaed anlage orpriraor 
dium from which tney grow? 

In 1877 Cohnhehn expressed bis opfakn 
that the most reasonable expfanatioQ cf tumor 
or^io was the SMcmptioo that In an earir 
stage of embrynnic oevelopotcnt, more crifi 
are produced than art required for buSiEag 
up tne part c o oct fTwd, to that there remalM 
nnapeuopriated a quantity of cells— they 
may » very few b mimber— which, emtg to 
thdr embfronlc character are endowed 
a remarkable capacity for proflferatloa. Let 
me Impress upon >pu sritbout farther tedloas 
quotatlop, that ^haheirn bdim-cd that U 
more arose from these superfioous embtyood 
cfiU ” and not from the frecaeotlr fonntd 
tby sopenmnaerarr organa woose lonnatJca 
depends upon the oiiiocation of some of the 
Bibstacce of the developing organ- The n 
pernumeiary organ profreiaes b dmTfap- 
ment fari patn with the mab mass as wril 
as it can I often hear such referred to ai 
Cohnheim a embryonal veitJjea,'' which tf 
entirely wrong for they are udther embryonal 
nor vMtiges, and have 00 mote to do with 
tumors than the organa of which they ihcraU 
have formed a part. The Cohnhrfrnian em- 
bryonal materijJ Is ctOnlar and usually in- 
visible "fyl believed that at any ihne 
thmagfa wTvt kind of ttimulitioo, tlwse po- 
tential but latent '•■‘tt* migbl be leducid to 
grow and a tumor mass, lEnple or cooiplei 
atypicaJ because of its unnatoraJ cnvHon 
QMOt might form. This fas dn tt m g theory tc 
counts for many turoore better than any other 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


Tbc OK* h*Te come from t total of J9 
hofpitali 18 Flilltdelpbla hospitals accDimt 
for 385. Six FhHidelphia hospitals accottnt 
for 310 the Hahnn e minn Ilo^tal h ad 34 
Jcffenoa Hospital 71 Lankcnau Hoaplta! 
56 Pennsjdranla UospOal 34 Phnadrfphla 
GeDcrtl Hospital 50 and University Hos- 
pital, 64. 

If the total number of cases Is divided bv 
6 tberefainaiTiageof 5i-f foreachho^taL 
The remaining 75 cases are to be divided be- 
tween the remaining la Philaddphia bos- 
pitali, making an average of 6-)- each. Poor 
of these la hospitals only a 
hlany Philaddphia hospitals had not a single 
case of this hind. 

I was much surprised to see bow rare these 
turnon really arc and s^ more so when 1 
found that these cases wrre all of thdr htiwt 
that had occurred In these hc^tals during a 
period of about 15 years. Ttte number of 
cases was therefore redoetd to 15 a year 
when dhided among all of the bc^taia of 
rmaddphta. 

This certainly shows that the tumors are 
far from cornmon, and my results are fuDy 
supported bv tlM expenenees of othen. 
Se nmner and Mankk, in anil>mng the rec 
orda of 6,695 patieots accepted for treatment 
at the State Institute for the Study of hlaUg 
nant Disease at Buffalo New York, fon^ 
only 66 of tmnors of the salrvary rianda. 
Ahlh om of the Radiumbemout in StooLhobn, 
Sweden reported a series of su caaes Hoack 
found 48 toinors of the parotid, tubmaxillary 
■nd sublingoal glands in the hies of the Uni- 
versity of Y'lrginla Hospital, of which 6 
proved to be other than mixed tumora. 
Lctdux and Leroui Robert (14) collected 101 
of TTil-Twl turnon of the salivsiy glands 
and pedate from material sent from Nwriooi 
sources to the Faculty of Slcdldne for dog 
nods. Dawson and Innei of the Reseanm 
Labontory of the Royal College of PhysidaDa, 
Edmbnrgb the Cancer Control Orusnlxatloa 
of Edinburg and Southeast Scotuod aod 
the Institute of Animal Pathology Univers- 
ity of Cambrxige m their coUectkin of 316 
cases, had *53 ^ the saDvar) elands. They 
■?«n menlloa 5 mixed tumors which occnrrrd 
in dogs, though in what onpms the turnon 


occurred b not stated (8 p 277) aD thi. 
ttrtamly shows that these tomon are w 
common. 

Yery UUlo Interest seems to haw bea 
taken In the potlenls frwn srhjtn the tmuon 
were retooNvd. A number of the muDfr 
hospitab ha\e no foUow-up service at ill, lad 
In a nombet of the larger ones It b Inadcqnstf 
after the patient reports that be b weD for 1 
j-ear or two be a forgotten. It seems a 
tiemely rare for the follow-up to be adapted 
to the particular oonditloD for which k li 
Intended. iHtcd tumors may recur after 
many yean so patients from whom thev are 
removed tbould be followed up for tlv re- 
mainder of their lives. Faiinre to keep b 
touch with operation cases timii nun^ nr 
gtOQt to assume successes to which th^ sre 
not entitled, and when the known facts arem 
to favor one as opposed to another the (omer 
b apt to awunc an attitmic of lupcilority aod 
explain Ms supposed success u the rcs^ of 
the thocDOghneas of Ms method, wberesi, 
wm the real facts knosm thcK would be 00 
differ f j iey in thdr rcBilta. 

1 have frequent!) been amused to bearior 
geoD fnesds speak of mixed tumors snth the 
greaLest farnfftarit) as tlvuffa they had op- 
erated upon bundles of them. Indeed, mtfi 
I Gtmt to know the facts, I s u p p o s ed that to 
be the case then I was both mterested and 
astonished to fiod that 

At the University Hospital the 57 patieiits 
had been operated upon by 9 surgeons, 
average 6 3 each At the Jefferson HosprtsJ 
67 patients bad been operated upon hr SJ 
surgeons average so each At tlit Hiiee- 
mann Hospital 3s patients had been operated 
opon by 16 surgeons awrtge, s-o each. At 
the l.tnkenau Hospital 45 patients had been 
opeiated upon by 10 aurgeoos aitrage, 4.3 
each- At the Oncoloflc Hospital 8 paties ti 
had been operated upon by 2 smreoBJ 
average 4.0 each. At the PcnasylraiiU 
Hc^tal *6 patienU had been operated roofl 
by 13 surgeons average, 2.0 each. Or If wt 
consider the total s« patients from aQ hos- 
pitab were operated upon by 73 surgeo^ 
an avenge of 3 s cases cariu Bat 37 of w 
73 lurg e u n s mentloocd had oiJt 1 case each, 
■rwt 13 more hfuj only 2 cases eac h. 
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SURGER’i GYNECOLOGY AND OBSTETRICS 


Intcmt both from (be tbeoretkaj ind pnurti- 
collide*, li ma]i;tUQc\ were t purely cUmci] 
concTOllon it iroold be Impondblc lo draw 
iQ> rigid dlrtmction between benign and ma 
lignant (utdot*, iloce i>ead> all tinnora maj 
occaalDHiIly rrore fatal \ct the tendcoCT 
fa to ratnct lie tenn to turnon vfakh ezhlbft 
certain fcatores wfalcfa are caaentiaBy dele 
tcHoos to the boit. The moat fasportant of 
iheae feature* are (i) lafiltnUire gnjirth (») 
local destructive propertic*, M recnnence 
after remoral, (4) fonoatkn of 
(s) local interierence -with functixi aid (6) 
geDcral toik actjoo of abaorbcd tumor pn^ 
ucta. TaUng tbeie up In the order in which 
they are d\Tn, we find 

/ ImJiUraln* gnvtii hUxed tumor* arc 
osoally definitely CDcipsalated and therefore 
rarely inEltratire. But If the U 

opcn^ throQgh tnumatk; acddent or throogh 
nrgical Interreotloo, u U much more frr* 
qomtlv the caae the infiltratii'e growth may 
taJte puce u In Case 59 Thfa tumor after * 
opeiatiooa, i for the reioovtl o( the primary 
growth and the other for a recuireAce, b 
Ttded the orbit cauxiog *-tnph>h«lfnfta, eren 
tuaOvpaietratedtbecranUicaTity andcatued 
death by corQpreaaotg the brain Soch caacs 
are fortunately rare. 

3 Locci lissm destrvdm The txonof* 
usually project ertemally *0 that the akin fa 
the organ most aSected. It* great capacity 
for stretching howwv’cr usually pierenls sen- 
oosaeddents, and tumonol 5 6 and 7 pounds 
ha\-e been observed without okeration. The 
dose anatomical relation of the pirotld to 
mnr* to the 5th and 7th nerve* re^U {npaln 
or pafay in nmc case*, and it may be for the 
rdM of these e%'ils that the piatlexit aeeks 
adnee If the akm be penetrated because of 
rapid growth of the tumor or traumatic acci- 
dent to It, permanent ulceration with funn 
firm ocoumoal bcmoirhage and infection 
may follow and ev'en be fataL In the great 
majority of tumor* no such acddenti occur 
and the fatooui tumor ob*tr%Td by CoKerhlD 
attained an estimated weight of jj pound* 
without such mbhap*. 

j Recnmmc* tfUr tftrtSht reiwwaJ Of the 
400 miied tumor* that I hare been nnrilcged 
to itodv and form the foundation of my 


opinmni about too are known to have te 
curred that 1* 35 per cent Thu b the pn 
anta« grven b text book* for recunwe 

though F C. Mood found it to be 45 per feat, 
Benedict and Mdg*, 4» 5 p« cent and Stefa 
and Gescfaichtcr onl\ 30 per cent Thb nn- 
abmty may ha\x somctbng to do with the 
method of ciasslfring the tumoei, but pcrtaiw 
more to do with the method of coropoliBg tlw 
pmentage*. 

It seem* veiy snrtple to mv 400 case* atlh 
100 recurrence* mean* 35 per cent, but It r. 
very faeiact. Of the 400 c**e», we hare no 
recent foflow-op record on 96 so It b not know* 
whether they are U>mg or dead, with or with- 
out rccuncp ce *. EUnunatmg tfann, the recur 
rencea rfae to 33 percent In most ratkaatioos 
of success Of f&uuie of operatire treatment 
the surgeon b content if bb patient U free of 
dfaease after the "5 year pedod- Suppow 
that every one of our case* not under obtora- 
tkiQ for 5 yean was ruled out then the recur 
reacts woidd rise to 40 per cent But M pa- 
tient* from whom mim tumocs have bM 
reaoved ha\T died without having ihon 
the recnrtence* from which they have 
a iifl ere d had they lived l o n ge r If they are 
deducted so that our calculations are baiol 
onlr upon those petlents stBl Qving and itlD 
under obserratkm the number ol recunewti 
nse* to 50 per cent But even thb figure 
based on the 5 y'ear period of cjcauptim, b 
b error because the 5 year period iw* wt 
apply m the case of mixed tumors as the 
average time that elapK* between the r^ 
merraJ ol the primary tumor and it* post 
operative l ec urf enct b 7 a year*. If we cal 
oilate on rhai basis, the reamence* rise to 
61 73 per cent 

But again, though 7 j year* b the average 
mterral bet ween opeiallon aod rtcurrena It 
wBl be seen that one half of the recurrence* 
take place after a looger period, and are 
loroetnne* deferred for so 30 and b i case 
45 year*. Tba leave* every case open to the 
pot^DIty of recnneoco and cause* occ to 
wonder whether any one who bis been the 
victim of this type of tumor may ever be 
pronounced curoi 

Tumor i c ctm c u c es may have ses’cral causes 
it may be desirable to menttm do more than 
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TABLE n.— CLAfflmCATTOV 


a. lotfliUib] tteoc taioan 
klcntitbl teown 

latmlUU toaon co^jkaUd b) 

Firnrinli 

TnwDO erf tqmno* tpitWOtl ctfri 
Orttadnssatac* hriihn cfaaap 
UmbJ tmaher orf flni-lfte doMmta. 

faUmd e*D tnwp* an u M Un carrttwrea 
^T’canact nxpxnc ttRBu 
rrutDC* erf flUtnH or ewraca t^aoe 
ToUl 

L. ^xtodnmtteos fiomi ^ rm»^^ n 



Oui hwuntoM OBiBailar 
TeOl 

c. Cndocnaleid 

d. SucDCBUeU 

TaOh 

GetodToUli 



ever vbeo the term ‘S-erietj-" is ased be- 
evue, should there be dlScreat wieties U 
should be ponlUe to ddioe them tod thus 
coastrad t ditsiAdtloo. Hcnre^'er it wHI 
be ireli to form any attempt at daadficatioa 
or at adentm detnnuaatloo and do no 
more than arrann the turnon vuh referenoe 
to appearances that may hare twa ooiologkal 
vahte because appearances may be the resalt 
of temTCrary condhioiis of tumor grmrth 
rather rhsn permanent qualrties. 

As has berm pointed oat, everv ml red tumor 
coQSisU of bitexvtidal and parendijraiatoas 
tunes, the propoftloai and cooditioni of 
trhich vary TPith these facts in mind wv 
can amn^ our tnmore la little groups 
(Table U) that can be readilj- compared with 
one another if ire know hoir many tumors in 
each group recurred or erentoaHy proved 
fatal 

Tabu H shows that the ioteisUtfal tumors 
occur about 3 tfroes M freqoeoUy as the paren 
ebymatons tumoca, but recur far less fre 
qoently 41 1 per cent of the former as com 
pared to 61+ per cent of the latter tilth 
such an analj-iii before ui, it ndght eadly be 
ascTtoed that the nokrosoopic reaminatioo 
of a sectioQ of mlwi tumor would eoable 
one to make a ressonab^ correct prognosis 
but cmriouilv enough when it was tried bi 
actua] practice it did not seem to work oat 


(hat way But who knows bow correct or 
tecomd sexicial deductions made from the 
ftody of microscopic seetloos are? I deddd 
to ^id out for myself and choosing a iDde 
Uom my coUedloo at random I noted the 
supposedly depends bit hidicatiooi of ras> 
hgnancy and wrote dcFwn whether I bebered 
the tumor would recur or not After harinj 
done this many timea, I coapared mr opfa- 
ioos with the anowu facts am was shocked 
and bomiliated to hnd how freqaently my 
pttJCDods hid beto ioconect A glance it 
Table II will show the reader that there ire 
reconrot and nonrecurrent tumors In every 
group except the group of LDterstitial tranoo 
complicated by the presence of osteoid or 
oase o us tfsme H as my inabiEt} to dlfferai 
tiate b e tween the tumors that had recurred 
and those that had not recurred doe to 
mr own stupidity or did it lay la the oaturr 
of the material? 

To answer that question I selected scctlofU 
of 50 tumors whose behavior was known op to 
the pr esen t lime and offered them to 15 
oxDpetent pathologists, 8 of whom bold pco- 
fesaoriil p^txms in the departments of 
pathology m medkal schools aw S of whom 
are the titads of the laboratories of large hos- 
pitals, srbflc the others represent varying de- 
grees of skin and experience from begmnen 
to tbme rtganied as ready for Grst clavi po- 
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them tdeoocuu, toother mt “they taoaOy 
turn our to be tdepoa n-irwimti, t third wiD 
find myxoaits> chondromti, tiid 
How tmicb better U irwild be to taj that they 
txe “mixed tumon’ tod will probdDJy recur 
Many alto txtert, tx I myteu once th^hl, 
that titty might b^gfai u benign ttrn»n tod 
tlterwtrd 'become mtHgntoL" Were that 
true, It ndght be n«*»ttiy to revet* the 
thooght so u to tcconnt lor the cates that 
begin u mafisnant tomors and later “became 
benign" at teems to be the cate with some ol 
the cardoomatold temorL 
I hare been challenged for my oae of the 
word caionomaloxl” to I to 
that I u* it aa a caption under which to place 
those turnon who* hlstc^thology it in part 
to loggettiTe of carefawma, or ao completely 
that of caranoma, at to make dificrentlatloci 
impoetible. I av^ed the already famfllr 
wt^ “carcinoid becao* it la the oaoK of 
a wcH knowTi ttUEkor of tbe gaatrobtestloaal 
iroaratos, artahtg pres um ably from a type 
oi ceS not found m the taBvtiy gjanda 1 do 
not Q* It with aa> pretesdou to ooeotific 
accuracy but at a coavrnLrot meant ^ grocp' 
bag certidn remarkable tumon until are 
better undentood and explaiaed 
TV difference between the carcinoma* and 
the caraoomatodi 0 hnpreHive. In my first 

e per (i8) I gave the criteria bv which I be 
VTd It pDiwale to reoogmxe tV cmbvmes 
hi these word* “When tV growth Is ao rapid 
at to bnng tbe patient to operadoc wtthm a 
)-ear and the exdied titsue retemb le t car 
cliioma, tbe progDoab I* bad." I am now 
ready to reiterate tbe statement, laying down 
•HfihLuw a* follows (i) When tV pre 
operative durabon of tV toraor fa expretted 
In oxmths, (a) when the tonwr grow* rapldli 
(3) when th« U metattails to the lymph 
widci, (4) wVn the histology of the tumor Is 
that oi cardnoma tbe tumor usually U car 
rjnnma, and (5) the patient dies within a few 
\-eari no matter bow carefully treated luigi 
call) and toentgenoloskadly That suEsmary 
arjpiies to more than a doa en cates not in 
cteded in tins paper beomte they were not 
tmied lumoTv ^ how different are the 
facts with reference to the card no m a t oldgnwjp 
of tumors. 


TV cardoomatolds may ■> cindy re 
sembJe carcioomas as to be quite rcgufarlT 
mist a ke n for them Thev may sWq resetnble 
carrinomas dinicaHy so u to be sepamd 
with dfflicnltr from tlM»m_ I am not ahrayt 
certain myielf whether a tumor under coo 
sidcratioo is ooe Of the otVr But If cw ho 
all of tV nectsiary data V wflj find that be 
tween oitdiucna and carcmonutoid there m 
maried dlfferacia *udi as the following 
r The canJnomatoids nsoiDr hare ao a 
liem^ long preoperatire doratioiL 
3 They nanallr appear at an cari\ tge 
Ca* 115 first suffered from the tumor at lo 
years of age. Case 117 first suffered Irom the 
tumor at 4 years of a^ and Case 197 hu had 
the tumor since chUdhood. 

3 Tbe cocT* of the tumor growth Is %nT 
ili^ Caw 115 had been trea^ by nrpcal 
ese faion, x ray and radhim treatroeoU for 
15 years, and Case 1x7 h*d bees treated by 
surgical excsloot et cetera, for years. 

4. They are ahaoat oerer metaftatic Cue 
76 bad metastasa b a lymph node that wat 
ipfataken for squamous cell caronoma ud 
Ca*e 115 had ‘mixed tumor metiitasfa la 
a arvbal lymph node 
5 They frequently “recover (?) under 
ireatmevL Case 76 after a second exddoo 
for a reenrmee about 1 years after tbe first, 
has seen no rigo of recurrenoe (a n yean 
Case 191 after a second opcralJoo, hu bad 
DO recurrence b 18 years and Case 115 tiler 
c excfaiotu and * courses of i-raj ircatmcBts, 
hu been free of tumor for 5 years. (She bad 
3 recmreocea and operatioos for excWon »fkr 
the I ray IreatraeoU had beea completed). 

TiTx TSEA-nttirr or utxev ttmois 
Aahasalreadybecapobtedoat thegenerai 
rule that tbe best way to treat an\ ttm»f is to 
wfaf H completely as aoon as it fa ^ 
co v ered does net apply b the case of mljd 
tumors. OrdmarO) It has OTrythlng In lU 
fasnr for it fa cute to remuvT a very imiD 
tumor than a very lai|e one and tbe resoltmt 
acar or disfigurement 0 much less, flirtwhen 

there fa plenty of thne to wail and the resall 
of waiting fa beneficial it certalnl) 
wiser not to operate as fcwg as tbe patient fa 
wilting to wait. In most aues tbe longer he 
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AMPUTATIONS FOR ADVANCED ARTERIAL DISEASE 
A Critical Analysis of the Mortality 
FRANK V THEIS, M D , F A C S , Chicago, Illinois 


T he high mortahtv from major am- 
putations for arterial disease is fre- 
quentl}^ attributed to operative delay 
due to efforts to save the limb by con- 
sen^ative treatment However, early opera- 
tion does not seem warranted without first at- 
tempting to determine the course of the vari- 
ous factors contributing to the disease by 
subjectmg them to treatment Not mfre- 
quently, patients in whom early amputation 
seemed advisable have improved under con- 
servative treatment to unexpected recover}^ 
Delay m amputatmg, however, is not justified 
when the life of the patient is endangered by 
comphcations or when the limb is hopelessly 
mvolved by the disease 
This study is an attempt to evaluate the 
factors contnbutmg to major amputation for 
advanced vascular disease and to determme 
whether or not delay m amputating affects 
the operative mortality 

lUTERIAL STUDIED 

Durmg the 7 year period (1935-1941) that 
has elapsed smce the vascular therapy depart- 
ment of the Presbytenan Hospital was organ- 
ized, 160 patients havmg complete occlusion 
of the mam artery of 226 lower extremities 
have been exammed and treated Forty-three 
of these patients had 50 major amputations 
(Table I) Those patients who were ex- 
armned and treated exclusively m the central 
free dispensary of the Presbytenan Hospital 
are not mcluded in this study Withm the 7 
year p>enod am additional 29 major amputa- 
tions for vascular diseaise were performed on 
patients who were not seen m the department 
(senes H) The moriality rates m the 2 senes 
are given m Table I 

All the extremities m senes I were found by 
oscillometnc readmgs to have complete or- 

From tte Rush Medical CoUege of the University of lUmois 
Kead before the Central Surgical Assoaalion February 28, 
1942, Chicago Hhnois 


game arterial occlusion either at the ankle, 
knee, or thigh Dissection of the amputated 
specimens revealed that oscillometnc index 
up to o 3 unit may occur in the presence of 
complete occlusion of the mam artery Accord- 
ingly, readmgs from zero to o 3 unit were 
accepted as emdence of complete occlusion of 
the main artery (In our expenence we have 
found the results of the oscillometnc examma- 
tion far more accurate than digital palpation 
of artenal pulsation) 

FACTORS CONTRIBTITING TO MAJOR 
AMPUTATION 

In reviewing the records of the 50 amputa- 
tion cases m series I, it is apparent that major 
operations were definitely mdicated When 
major amputation is selected the following fac- 
tors were considered important 

Patn, infection, gangrene The large ma- 
jonty of the amputations were performed for 
pam, infection, and gangrene in extremities 
with advanced organic artenal occlusion 
(Table II) Both pain and gangrene were 
present in over 80 per cent of the cases and in- 
fection m 60 per cent The lesser incidence 
of infection may be accounted for by the un- 
certamty of infection m many cases Eleva- 
tion m mouth temperature may not occur or 
may be very shght because the defiaent circu- 
lation limits toxic absorption, or, again, mod- 
erate elevation m temperature may be due to 
toxic absorption from gangrenous areas with- 
out the presence of infection Bactenological 
studies were not made m aU cases In the 
senes here reported, major amputations were 
unquestionably necessary as evidenced by the 
frequency of ^ 3 complications— pain, Sec- 
tion, and gangrene 

Site of artenal obstruction The level of 
artenal obstruction m the extremity affects 
the madence of amputation In the senile 
artenosclerotic group (Table m), only 18 
per cent of the extremities with artenal ob- 
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ment -will improve the condition and there- 
fore ma3or operation should not be unduly 
delayed This report, however, does not m- 
clude the majority of diabetic patients who 
have only penpheral artenolar mvolvement 
In the absence of mam artery occlusion these 
patients have been treated successfully by 
conservative measures and mmor surgical 
procedures 

The frequency of major amputations for 
high artenal occlusion for embohsm was less 
than that observed when the occlusion was 
at a lower level This is due to the presence of 
greater collateral circulation at the higher 
level However, when the mam artery is ex- 
tensively occluded by secondary propagatmg 
thromboses there is httle hope of savmg the 
limb by conservative treatment This fact 
should be given senous consideration when 
there is a tendency to delay operation 
Age as a factor Advanced age m a patient 
does not justify contmuance of conservative 
treatment when amputation is otherwise mdi- 
cated In those cases studied, the average age 
of 66 patients havmg senile arteriosclerotic 
vascular disease was 68 years, of these patients, 
19 underwent major amputation The aver- 
age age m this group was 71 years and, of the 
4 deaths that ensued only i patient was under 
79 years (Table II), which fact further mdi- 
cates that the patient’s physiological age is a 
more important factor than his actual age in 
considermg amputation 
In the other groups studied, age as a factor 
in decidmg upon operation was of less im- 
portance In aU cases, however, patients of 
advanced age suffermg with extensive artenal 
occlusion are much less hkely to benefit by 
consenmtive treatment The madence of 
amputation among the artenosclerotic pa- 
tients V, as particularly high, as was the mor- 
tality (Table I) However, the risk m not 
operatmg upon these patients is even greater 
than that taken in operatmg 
Bilateral involvement of extremities There is 
a greater tendencj'’ to delay amputation w hen 
both extremities are mvolved or when one 
extremitj' has already been amputated Con- 
sequently, amputation of the second limb 
would be exjiected to mvolve a higher mor- 
talitj En c bilateral amputations for arteno- 


sclerotic gangrene (7 of 44 cases of bilateral 
mvolvement required amputations) were suc- 
cessfully performed Two deaths followed the 
second major amputation for diabetic arteno- 
sderosis and were due to coronary thrombosis 
and pulmonary embolism, respectively These 
results do not support the contention that 
operative delay contributes to the mortality 
from amputations (2) 

HOSPITAL MORTALITY POLLOWING 
AMPUTATIONS 

The 6 deaths from major amputations oc- 
curred among those patients havmg extensive 
artenosclerosis (Table I) These operations 
mvolve the same hazard as other major op- 
erations performed upon patients with at- 
tenosclerosis due to advanced age or to dia- 
betes meUitus Of the 6 deaths which occurred 
in the series of 50 amputations, 3 were prob- 
ably contributed to by errors m surgical 
judgment 

Type of operation Except for i upper leg 
amputation, all operations were performed 
at the supracondylar or midthigh level Only 
I major reamputation was necessary (Case i) 
No guiUotme operation was performed In 
the presence of advanced orgamc artenal oc- 
clusion there should be no compromismg on 
the level for amputation Two of the deaths 
followed major amputations which were re- 
sorted to after less radical surgery had failed 
to give rehef Dependmg upon the surgeon’s 
judgment, wound nonclosure or closure was 
used, with or without dramage 

Surgical and medical care The surgery was 
performed by 14 members of the surgical 
staff One hospital death occurred on 6 sur- 
gical services The medical care was pro- 
vided by various members of the medical 
staff Diabetic management is largely stand- 
ardized by the diabetic service which may be 
said to account for the excellent convalescence 
of the diabetic patients and for the absence of 
deaths from diabetic coma or from wound 
infection (senes I) 

Anesthesia With 2 exceptions all major 
operations were performed under ethjfene 
anesthesia The 2 patients mentioned were 
operated upon under local infiltratmg and 
block anesthesia 
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CAiE »zporrs or uojpteal deaib^ 
SenlU trUriatxicmij 
Jfr C. C, pd 70 wu wlffllttcd 
^Urcli S,I035 wJImnf witi ol left fiot 

tot. e^ rffVtm ctTic rndlnji rtTetird complrtt or 
f*aic 4rt«Ti»J ocdtufcm ot the ailc. n mnolned 
\ tLt bco^Ul 17 d>)r«. Flitrlwen of povtti tirot 
toenU one firea ud tbe conditioQ 01 too ^^w^ 
footfcnprowL OnApcQ a, ^35 be nodmltttd 
to the borpiulfor ioit aHnaTTmtentiaa for «hlcb 
ckctrofoectkra o( tbeproiUt wm ptffonned. H 
vu dltcbufed from tM bocpftal ^7 o ig^j 
He ti reodmitted to tbo bo^dtal Jmly 10, tgjc 
vitb ecnrreo co of pain tad fUfme of tlw too « 
I mrmth • drtJitkr, On Jnlr tj, 1933, tW too wa* 
tmpQUted lad betaaoe ^ tne boo^ oi 
mWk* atnpoUdoo wu then perfonncd. Tbenda 


let rtntp failed to beal aod 00 September j, 913 


ooe boor* 0/ treatmeat wlU alUfaatin* eoribn 
mwOT btrt no poohlre prooan: to, etatioBlr 
*1 en Urt the omBtloQ failed t Impro\ and iJr 
» Uw becune more [nnalerd h Um mtxrcocw 

pnetm. I>e*pJte Ibe ertknee ef InlectkoL teapati 

Iloo ed tbe 4tii 4*1 5ti toe* as p^arBMdarirf 
tool l&Stntiaf anestheda, TW molb teann. 
bir* abaoot Immeifialtlj became delated to laj 
“tfr*** F The lofectloa apeeod nfJdly aid tk 
pda incnsjcd. 

Fo«r dar* alter the toea ert ampUfed, ^ 
tU(b anratadoo vaa pet for m ed on^ lo^ a*«- 
tVW a. Tbe wtrand vta ckoed allboot dnlaaie. 
Tbc stmap niiffir becama fUfmoas a^ Udretef, 
and tba moo La tempera I nre remained derated TV 
pdent*! (enersl coodItkiQ became prof i m m cb 
wont and be (fied on tbo )*d postoperatb da\ 
from a cenbral acddnL 


I midtluxh aBpnUdon aa performed. 

of tbe cantrenuui itamp coodmed atSdeatblrorP 
bfopcbop nn i rmrda oce g rred oq October i« 1935- 
Cau Ur 0 T a<ed lo roars, waa admitted 
Septemba 1 936,101 mecieQ laname oi tbe 

first toe and fooL Becaam of tbe adranerd arterial 
oedadoo and Infectkn of tbe foot srUdi bad 
present for 3 moatba prior to exunisatioo. mfdiiitj h 
ampaUllcm via adriaed and perfanaed tbe dar 
foflovlu a dm b rim Biftit pniaonaty tteVrtuU 
foOovedepeatioa aad twptViU died tbetrtb 
pQstopmdve da7 tram b w p eho poeg n so ola 
Ciic j Ur A. U. tfcd jj rears, bad bm I Hi 
bealtb (of more tbaa to Tears and enffered «(tb 
drcslatorr irmptocna of um lover ettremltlea for 
8 rears prior to hts October 3 939. 

DaJr treatments of aUemadne Boatlre preiaure 
but ooposldve p ie sam e vere clTen im 7 dajra wben 
an exteeslon of tbe lolectkm vta ocited vilb laonlb 
tempentore of too decrees F 

UidxUfb ampatatioB su tbm performed Tbe 
• oond vaa doaed vltbent dralnife aa b recom 
meiicbd In aoene report* Ln iba IlteratsTe. I tUa 
Instaoce, boa erer becaoae of tbe lofecXloa present, 
tbe Kurkal (kcUoa t doae the vovnd vithoot 
dratnafc at* Hladrited. 


Three oi the 4 drnfh* foUned arriens b- 
(cdloQ of the operative vonod. Tsroofthoe 
had initial rnlmr ampatatiocia throufii areif 
ot iaiteted gasigrtsst el the toes 
Ddthrr had a febrile course. Tbe third death 
folknred gaa ganfitne infctllon b vhkh tasr 
a lai^ hematocna via eracuated the ad dai 
altet dkmirt of tbe wouod vilh^t draba^r 
These ohsmuUom emphaabe (he diafer of 
bdl aapulatloBS b the prwoce of tdmred 
organic arterial daeaae aod of DODdrabi^eof 
votmds foDowbg amputatkio for injected fta- 
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pentois roae (lem ooto oadefrcsl 
^tJoQ profTCml elr vocae. Tbo mt day 

tbe antares vere rati o re d and brfe amewnt cd old 
clotted blood a aarrscaatal BactoMoficalttiidMV 
rvrasled ctiaed tnJeettoo with anaerobes, probahlr 
BadOn* velibii (tmik lermentitioB not typical) 
Ha died on tba jd Mtopenbr* day from fas baol 
fan ififectWQ (BscOba* vdebU) of tbe ais{mutioo 
■tnmp thlcb bdomlnal vsB, acrotnm, Irit psoas 
mooe »n 3 mesantefT of tbe smaO boseL 

Caai 4. ^Ir J £ a^ed 80 yeas vta admitted 
September 9, 940, faBerlac vitb (safrene of tbe 
left 4tb and ^ toes and drueed organic ancru) 
disease. 0*eiDcitnclnc reading* rereafcd compJet 
ocdojioo of tbe main srtenea itbetnec AKbcngb 

the toe* ppeared Inf ected. ocily an occasloaal ncRth 

temperatore <4 99 degrees F was recorded. Twenty 


Caia 3. Mrs. S., aged 0 }ears, au ubifued 
October 933 saSering vilb adraoced Uatml 
diabetic vasauar dhease. OsdD ocvtri c re*£ip 
nrrealed comr^el ocdoiksa of the (eocrsl a rter^ 
8be maalned ia tbe boapfial for 6 dan dcrfaijt 
vkkb time large palnfol faxTarcts of both beels hJe^ 
to respond to parsex treatneata. Tbe patkat aa* 
raadmlt tod January 936. Isdtmidtbtgfaaeipcta- 
Uon va* performed Fcbraary 14 936, mti n 

corety and tCscbarge from tba hospital oa ilarti 
3 936. 

On September 10, 930 she reviined p* 

treatments betana of cotUlotHos pain io tha r ipi 
leg and foot. Cmimlete reSef froea pabi occarre d 
dtmng treatment. Tbcr* was ao Infectlw 
Becanse of ber Inabfbty to cootimie Uralments sV 
requested tbe trcood addlklgb amjartatJon. Tba 
vas performed Septembet *9, 930. Sadden desti 
(rtMO polmoaary eisboHta occurred October j 


Cam 0 Jlr 0 aged 38 year^ “.4*^ 
Jannary 9, 930, taflalng vlih bfbteia] diaoctK 
vaseniar TUitctn beain cl paraci treat 

ment ere glvnu B ec a m a of the foallowc* 
patn la tbe ri^t foot, tapeacoaiM^ amrataUea 
wajparfarmedJaaoaryiO 936. II vssdaciargco 
froco tbe bospUaJ F Srttary 9Jd, and retaracd 
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April 17, 1936, for pcnodic pi\acx treatments of 
the left leg until Hfirch, 1037 Marked improve 
ment in the condition of the leg and foot followed 
the treatments 

Sixteen months later, on JuK 31, 1938, he re- 
turned to the hospital mth recurrence of pain in the 
left foot Nine months pre\ioush he had been con- 
fined to bed for 6 weeks w ith cardiac decompensation 
On admission the first toe was red and inflamed 
No paauex treatments were gi\ en because of spread 
mg gangrene and severe diabetes Midlhigh ampu 
tation was performed \ugust 16, 1038 Cardiac de- 
compensation and pulmonarj edema followed opera- 
tion and the patient died August 20, 193S 

Neither of the 2 deaths following the second 
major amputation for diabetic gangrene can 
be attnbuted to delay in operating because 
of attempts to save the limb b}' consenmtivc 
treatment Both indmdnals were suffering 
with far advanced arteriosclerosis and had 
preMouslv undergone successful major ampu- 
tation of the other extremiU 

EVALUATION 

Major amputation for advanced arterial 
disease is defimtel} indicated when a limb 
cannot be saved bv consen'ative treatment or 
when the hfe of the patient is endangered bj 
senous comphcations In the 50 amputations 
(senes I) under the advisement of the vascular 
therapy department the mortality rate of 12 
per cent is especiall> favorable in view of the 
extensive use of conservative treatment and 
the fact that the operations were performed 
on 14 surgical services Dunng the same 
penod 29 extremities which were not seen in 
the department were amputated with a mor- 
tality rate of 20 7 per cent These results do 
not confirm the contention of dc Takats and 
Reynolds, Veal, and others (r), that operative 
delay due to conservative treatment contrib- 
utes to the mortality rate from amputations 
Although the senes herewith reported is 
not as large as those repiorted elsewhere, the 
50 amputations occurred m a senes of 226 
extremities with mam artery occlusion De- 
spite the fact that amputations were delayed 
and the operations were not performed by a 
special surgical service, the hospital mor- 
tahty m the vanous classifications of advanced 
artenal disease compares very favorably with 
the reports from specialized services else- 
where Williams and O’Kane were able to 


reduce their mortality rate from 85 per cent 
m 1031 to 36 per cent in io35 after amputa- 
tion cases were concentrated on one surgical 
and one medical service McKittnck’s senes 
(5, 6, 7) of 496 amputations had a mortalitv’ 
rate of 14 per cent and Veal’s scries of 171 
amputations had a mortalitv rate of 39 i per 
cent From the University of Ptnnsvlvania 
Hospital, Eliason reported 83 major ampu- 
tations with a 23 per cent mortality rate from 
amputation for diabetic gangrene These 
mortality rates arc higher than sliould be ex- 
pected on specialized services w ith large series 
In order to lower the mortality rate from 
amputation it is advisable to studv' the causes 
of the operativ'c dcatlis More emphasis should 
be placed on the surgical judgment that is 
used in the individual case than on the num- 
ber of amputation cases Three of the 6 
deaths hcrew ith reported w ere probably con- 
tributed to bv errors in surgical judgment as 
when minor amputations preceded major am- 
putation and nondrainagc of a closed wound 
resulted m serious infections of the stumps 
Experienced surgical judgment is especially 
needed m deciding upon w’ound closure or 
nonclosure and drainage or nondrainagc Mc- 
Kittrick w Ith his extensive experience advises 
either a guillotine operation for infected gan- 
grene or wound closure without drainage 
w'hile Eliason recommends closure with drain- 
age Faxon and Taylor (9, 10) both advise 
against draining for primary closed amputa- 
tions It IS not possible for the less ex-pencnced 
surgeon to appraise individual cases In the 
senes reported the largest number on one sur- 
gical service was 17 major amputations with 
I death (mortality, 5 5 per cent), nonclosure 
or closure with a small gutta-percha dram was 
used for a few days m almost all the cases 
In general, it is safer when major amputation 
IS done for infected gangrene that the opera- 
tive wound be drained for a few days to assure 
evacuation of blood or primary wound se- 
cretion 

The actual age of the patient should not 
be an imjxirtant contramdication for major 
amputation Because of the advanced age of 
some patients there is a risk in operating, but 
the risk is greater when amputation is not 
done to reliev^e unnecessary suffermg or to 
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AO 

Mve the life ol the ptiirat The opentHv 
riik of this opcntkia ibould not be greater 
thin that for other major operttiom upon pa 
tlenUof adruced age 

COWCLBMOJtfc 

Opcrati\e delay di>c to efiorta to lave tbe 
Urob b> Qonopetathe treattnent did not coo- 
tiibotc to tbe mortality in the 50 Eoajor am 
patatioQS for ad>'mnced arterial dlteaac boefo 
dbcuued. Deiplte tbe extensive uae of coo 
»er%iti\T licitmeot the mortality rate In 
these cues Is the lowest thus far recorded. 

In tbe pr es ence 0/ cxtenii\‘e organic arterial 
ocdutlon. minor amputations arc uniaD) 00 
succcssfru and Increase tbe rhk incurred In 
aeoondary major amputatioa. 

biondraloan of ch»ed amputation wooods 
may prove oangerous and b apedally ill 
advis^ when there fa a pumfbmty of gas 
badHut Infection. 


Tbe opcratlrt risk Involird In major in 
potation should not be greater t>im ^ 
other major opctatknQS perforaed cpco pi 
tients of ad%-aiKed age with eitcnil e srtoh 
sdmmt. 
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kka the iBUrnl m p htoo m qm<m m otairactn) by 
rretet tknaibsh Om karc (m* vm) Thtintadoo 
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Tb« (bolnit b tna b Im B uhta « , nB op i tbc ngtet ^ 
tbmbwb u b bdhatrd by tb« tmv Tb* dbdrut ta 
tboibuudUc tha d«vp lyka fai^ ta QM ud (oad 
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M( 3 \ t«CTsm (ta0SiA( bilsis ta £«io«r say «< tbs 
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dn ot UoL The dindrsst Le tk> Cattstics a Dot sbtBtrd 
kito lbs deep lyues- U lairmsl ■apbrwsct 
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tbrl^ The rccs art risMbird by dtoebast. Aondlc ss 
tasmrdbto Trtn so tbr dema o( Chr foot. sad toonil- 
<met tmm sn3«ad tbr jeart*^ tbr cxdkfle sad lover 
(bkd* ef the bf ibcstrd tbe hload Cmo (hr drrp tywa. 
Tbs owo syftsB b adraoslrty exposrd sbostq pos- 
trrior dbU sm salrrior uWl m sad tha jaartarr 
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sbo% lbs in rTto«r TMi ■m t rias | (arm tW 
Srrm] sJ n sn dl'cbstd Ths noos tj*em kidt 
Bonml- LS ■ EntTDtl a uiti rt sa M CsBpsrt tb> >■ ' 
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Hi 3 The Idt Iti ol lbs psUrst hast ri|hl hr 

tbonvi Finn4.haabec»UBil:i^tdms(tsmeb«m 

tine «d tbs orrp Tha naskrd Eroa bm 

tm cd tbs fmo 6 yrsn » The snmr bdiain tb 

tavshjDM hxb »* sf^dird St lbs ^eruoa d the ad/ 

sad Im rr tbsMs cd tbs Irf Dbdtot M3 hr Mt« a lb 
seprrtesl •yslae brbm sad sbo«v tbs t a asfcf t ad 
mnr rm d the dnp lystem bebsr tL Vhbsach S bs 
forerd tts y sp the safsrtcisl ntea tad say ks >M 
la t^ tstcresJ Mpbncu* TTTs, / J d the thi(b, 

(hr deep rhm srr hmhjrd. A eostrd neertmdib 
risbtlri(igi s) hjrtj is Darsul ibos td Milaift™ 
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I hA\T attempted to obtain veno^^rams of 
tbe deep *)'*teni bv in}cctiQK diodrait into 
the anpef^dal >Tini of tbe foot srithont the 
uye of tbe toiimiqtwt to aboat tbe media fato 
the deep avrtem- ThI*, boirnTr has not 
been unlfonnl) succenfol becau^ the dlo- 
drast usual]} goes up tbe luperticial ftftem 
and does not alwa}-! expose tbe deep tvstcm 
MorernTf if the tourniquet ts placed high 
amtmd the tbigK the contrast media ts not 
protHpdt shunted into tbe deep ftilem and 
tbe deep %tuii will not be visualixed 
Tbongb the •uperfiaal f%‘»tem ^la^ not be 
exposed sreD b\ this particular method tnper 


6 cui throenboses are usuall} endent oc rfiol- 
cal ezamlnatioD 

FinaJl} a aonl of caution should t< a 
pressed vnognpin More o 

tensive threenboais { 4 ) and c%Tn death ( 3 ) 
have been reported as comphcatloos. 
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THE CARBON DIOXIDE SNOW-ELEC TROCAUTER^ 
TECIINKU'I^ OCCIASION OP 

lARCJE VEINS 


SugncMcd \pjilicati(m to Venous Angioma ot the Jirain 
JLlHll I HI\, M 0 , New ^nrk. New ^ ork 


1 XLA\ technique for the occlusion of 
/\ large \cnous channels for use when 
con\entiom! methods arc not ade- 
A -A- quate, has been de\elo]ud the 
details of this procc'durc, and its possible 
application in ncurosuq:en , w ill lie considered 
This work was begun in the Iiojm. of iinding 
an cfTectnc treatment for \enous angioma of 
the brain which is thought to be a congenital 
blood \csscl malformation rather than a new- 
growth There arc simple seqKntinc and 
racemose l\ i>cs The simple t\ pc consistt, of 
a hugch dilated single \cin, the serpentine of 
a group of enlarged \csscls h mg supcrficialK , 
and the raccmo«c of a mass of distended \cins 
which lies on the surface and calends deepK 
into the substance of the brain replacing 
neiaous tissue On the surface the serpentine 
and racemose U-pcs look much alike and can- 
not be distinguished \ngiomalous \essels 
are \ era thin walled and fragile Occasionally, 
thick but bnttle walls arc seen as the result 
of ha aline change 

Treatment has included surgera and vraa 
therapy The pnncipal danger in the surgical 
approach to this lesion is severe bleeding from 
extremelj large and fragile a'csscis, at times 
uncontrollable The ligature and the clcctro- 
cautera" haa'e been used aanth acr) little suc- 
cess At operation these lesions, for the most 
part, haa'c been simply exposed aaithout 
attempt at removal or obliteration This 
occurred in the cases presented ba-^ ‘^pillcr, 
Dandv, and Brock and Dyke Others haa'c 
attempted removal with severe, and some- 
times fatal, hemorrhage resulting, as reported 
by V Bergmann, Krause, Worster-Drought 


From the Department of Xeuroloo Columbia Vnivcrait 
L^llcgcof I h>«iiQansan(lSurpcons and thcNetjroloj,ical Imtitul 
Putnam ''otk. carrictj out in bboratoo of Dr Traev . 


and Ball nice, rtrtlics. and Cushing and 
Bailea Radiation tlicrapj has al^sa been 
attcmiitcd on these \ascul.ir massas, but tlic 
results ln\c not been encouraging 

Various wa\s of obliterating large \esstls 
were therefore e-onsidt red, anti binll} an clTee- 
tne technique was deecloiiexl, winch in\ohes 
the romhinid U'-e of carbon dioxide snow and 
the elect rocaiilen Vjipbcation of the electro 
cautcrx alone to a large \ein almost alwaes 
results in a tear 1 lie heat produced is not 
sufiieicnt to coagulate the \essel walls and the 
blood stream, the major effect of the caulcn 
IS then exerted on the proximal wall, which 
tears Therefore, temporare cmplxing of the 
xesscl, eliminating the inteqxised blood stream, 
would be desirable to permit coagulation of 
the apposcil walls Carbon dioxide snow 
applied with moderate pressure empties the 
lumen, In forcing the blood out of the strip, 
and freezes the xcsh,!, the eleclrocautcr\ max 
then be applied and the xcin occluded Ihis 
procedure max perhaps be of use in the treat- 
ment of xenons angioma of the brain 

FQUIl’XtFNT 

Carbon dioxide snoxx , or drj ice, is a xxidclx 
used refrigerant, xxhich has a temperature of 
~-7S degrees C It is easily obtained from 
distnbiitors of dr> ice and icc cream, and max 
be kept in vacuum jars, m xxbich there is a 
loss of 5 per cent per daj A film of gas sur- 
rounds the material, acting as an insulator, 
and must be remox'cd by pressure before 
freezing can take place Pressure of carbon 
dioxide snow against tissues causes immediate 
freezing of the area in direct contact xvith it 
The rate and depth of freezing depend upon 
the pressure exerted , conduction of heat from 
below extends the freezing to greater depths 
43 
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Dn ICC U b»ir 1 enokigic»lJ\ tlcnlc. Repeated 
effort! to grOT organlm* on tgar blood agar 
broth tJ>d atiaeroblc meat broth culture hare 
£tfled. 

It can be cut Into desired shapes with a 
back saw A block of the freenng agent Is 
placed Into a wooden frame with slots at 
Intervals to guide the saw There a an o\-er 
lapplag border on the sides bv means of 
which the de\-icc b damped to a table The 
cut pieces in these openmenti measured 6 bi 
2 bj s centlmctera Smaller sections are best 
cut with a hammer and moderatclc keen edged 
knife 

\ curved damp was found best for grasping 
and appJ\-ing the caiboo dioxide snow \Vbeo 
dn ice IS held in t steel instrument, the metal 
becomes cold and condensed water i-apor 
which immcdiatdx f r ee ac a, b deponied on the 
prongs. This frost causes the instrument to 
adhere to moist gauze and tissues. To pTment 
this, the proo^ of tbe Instrument are co\-cred 
with dose fittisg rubber tubing 

Both qndc*gap and vaonDs tube dectro' 
cauteries were empki>'ed b these ezsenmeots 
The spark-gap machine was tbe Lwbel Flar 
■helm portable Bovle dect iosmgl cal unit 
which operates at approdmatelv 8oe,eoo 
ctxks per second and has a wave train fre- 
qurnev of 7,000 per seoxid. The vacuum tube 
apparatus was uk Cameron cauteradio modd 
0 a smuU portable machine which operates 
at 5,000,000 oscQlatioiis OCT second Im ball 
electrode messoring 5 mOhmeten in diameter 
was used on the vessns. 

Ttonnon: 

This procedure has been used sucressfolK 
00 the Inferior vena ca -a of cals between tbe 
renal ■nH Hiac \TSiels m more 50 expen 

ments. The vessel of an awrage diameter of 
6 militmctcra, was exposed by a lower abdoml 
nil midLnc indskm retraction cephalid of 
the rriftll bowel, and dmection thioogfa tbe 
pentoncum 

^Tien a block of dry kc b spfdicd to a teg 
ment of blood vessel with moderate pressure 
for one minute and then rerntned, the vessel 
IS seen to be co x oc d with frost It oontauu 
no blood and U cold and hard on palpation 
At tbe end of about one minute blood appears 


at each end of Ibe frozen strip. lU tra 

columns slowli movetowardthemikfleatm 

they Job and normal blood flow h resumed 
The vesjwl being undamaged, ibeo appnn 
eiactlv as it did before freenng Pre»«Brtk 
an Important factor both in emptvmg sad 
freexing a vascular channel IppCcalra cf 
carbon diotxlc snow without pfcv*ure fci\a 
tbe vessel unfrozen with biood In tbe Vmriea. 

To oedode a segment of vein a bl>± ef 
dij fee b applied to It with rooderate presnrT 
this also freezes lateral tributariet for a tket 
dbtance before the\ enter the vei-ei \ hrrr 
slnp b frozen than b to be coagulated, tar 
example freenng 6 centimeten and cotgdit 
mg the middle 3 centimeters. V/ter ooe 
minute the rcfrigc ia nt b rnioied and the 
dcdrocauterv b applied. Tbe frozen atma- 
tlfs and tribotarij!^ tic watebed. li blood 
enters them, dertnKoagulalioQ b stepped, 
and the preosiure b rcpcated- 

So long IS tbe extrernities and the Utenl 
tributaries are frozen tbe stripusualK imaiai 
flal and bloodless during coagubtxn. If, 
hpwevTT blood appears In tbe lotnetu ceogv 
lation b stopped Tbe ends are thasrd, and 
theproceduiT is repealed. 

Toe presoKt of LJood In tbe frozen stop 
flia\ be amnmled for In a namber of 
( ) Tbe -easel mar have been inctenpletely 
emptied becaoae of msof&cient prc»wirc m tie 
application of the refrigerant. (11 The blood 
ma\ havT entered ti t iuigfa deep tnbtrtajio. 
Tbe presence of ver\ soiaD qoantltr^ of blood 
does not offer much hindiance to effecthe 
coagulation Deep tributaries In the-eerjwi- 

roents ha e caused do cDCBcultv If tbe deep 
Irlbutanes of a vein were very Urge it niipirt 
be possible gradnaDy to oedode the reswl by 
r e p ea ling the proetduTe several limes, slcp- 
pmg wbm blood appeared in the lomeu- 

In coagulalioc l« objective h ooHtui* 
with a minimum of damage to the vevwl wm 
Although It would be to obliterate the 
lumen with no carbonizatioo of tbroe 
IntenijLies of current freqoeoU coaguUlf 
only a part of the waD iritbout ocduz» 
Therefore a current of moderate j 

been used resullmg m slight carboonatioiof 

the aDtenor waff It a diffienh to 
exactli bow much current b deD emi at esca 
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Fig I Cat mfenor vena ca\a, 6 millimeters in diam 
eter which was frozen and thawed, and then frozen again 
and clectrocoagidated a, Normal VC, Inferior vena cava 
b, Frozen c, Thawing d, Thawed c, Application of 


electrocauterj to refrozen vessel FVC, Frozen segment of 
the inferior vena cava C, Electrocautery f Coagulated. 
CVC, indicates the coagulated segment of the infenor 
vena cava 


setting of the current control In these 
experiments the control has been set at 2 5 m 
the vacuum tube machine and at 30-35 m the 
spark-gap electrocautery The ball electrode 
IS moved rapidly back and forth over the 
center of the frozen stnp, in order to cover the 
area and to distribute the current uniformly 
The procedure is contmued untd coagulation 
and a slight degree of carbonization of tissue 
have occurred At this pomt, the vessel is 
usually occluded The frozen ends are then 
allowed to thaw If the lumen is not com- 
pletely obliterated, the vessel is refrozen and 
agam coagulated To occlude additional strips, 
the procedure is repieated 
After one segment has been occluded, the 
portion of the vessel proximal to it is even 
more easily emptied by freezing with mod- 
erate pressure (allow mg the dry ice to overlap 
a short distance on the coagulated portion) 


as the mam source of supply has been cut off 
and blood is being moved m the direction of 
flow Slightly more difficulty may be encoun- 
tered m emptying stnps distal to the coagu- 
lated segment, because blood is bemg moved 
against the venous current Nevertheless, it 
is almost always accomplished by the applica- 
tion of dry ice with pressure in the usual 
manner, allowmg the refrigerant to overlap 
slightly on the occluded strip is of help If 
this is not effective, one end of the block of 
carbon dioxide snow is placed on the near 
part of the coagulated segment The piece is 
then lowered until its wffiole undersurface is in 
contact with the vessel Pressure is applied 
as it IS moved mto position By these 
methods, additional portions of the vessel may 
be emptied and then coagulated 

If cauterization is carried too far or is con- 
tmued in spite of the presence of blood in the 



Fte *- BVedkiC cat U/erfar nt c«nL 4 cuUhtiMcf* 
b (ftmdtf fracni. cad iki ed to docKnurct ■» «f 
im sad UicB hom sad eascnktcd s. EKrcda* 
t C IdMot ess CSV* I , Abdonbai sorts b. FnsM 
c^Thisinf, TSC The rd sefimc af ibs mkrur rsa 

lumen the ^■e«el mar tear In tKct erent, tiie 
atrip is refroxen and the area aboat the tear b 
coafuUlcd. UTien the location o( the tear » 
Dot known the retael Is froxen for 15 seconds 
and then allowed to thaw untH blood ooxes 
from the downing ^^'ben the larcratk>n has 
been identified the se p oent about It ts then 
refreaen In the usual manner and coignlalcd 
Free bkiod ts froxen the dn ice and unless 
exceisire does not mteriere mlh the pro- 
cednre. If ranch bkod ts present it mat be 
rciDored b^ suction while the drv ice is 10 
place. This procedure has been used more 
than twenU tiroes on the parpotdj' tom 
inferior \-ena ca -a of cats, without failure 
In short, to oedude a segment of srln a 
block of oirboo dioride snow ts applied to it 
adth moderate pressure \ftcr one minute the 
refrigerant is remo ed The dectrocauteir I 


eat* r\ C rr«M Wfont d tbt btsW em co 
^7^ Kb Uinid ocsine troto tear h (kartAvd 
e, tpyticsilcn et ik i .UCKS ifg’ torrfrocta mri C,H« 
trocsiuci^ t, CcMxsUtcd CCC Cnae^klrd •rfmat d 
lbs oSmer ms c3 

passed back and forth om the vessel, ufltll 
coagulation and a slight degree of cirboeliS' 
tloo hare occurred 

In order 10000110117 to oedudo tcoou 
rhannrii, or permanentl\ cootrol Urtdin( 
trora them by the use of the carbon dloTsle 
snow-electrocauterv technique the 
most be emptied of blood. The proccduit niir 
therefore be used otib 00 terns In tbeir l«u 
aie*. WTien onU the aoas-sectjoo of a tiwl 
\easd presenU itself a nu\ be the case ifler 
cxosloQ of a block of cortical tts«e Umfirj 
cannot be permanentl controlled in tMr 
manner 

The widest \nssd oeduded b\ use of 
technique was a dog inferior rou cava, U 
miOaneters in diaaieteT In *0 far as leogtn " 
C D ocemcd a rein of inr ertent mac Ic 
obliterated b\ freecme and coagulalbp co® 
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Fig 3 Dog mfenor vena ca\a, 13 millimeters in diameter, frozen and coagulated 
a, Normal VC, Infenor lena cava b. Coagulated CVC, Coagulated segment of the 
inferior %ena cava. 


secutive strips Work is in progress to develop 
a similar technique for the occlusion of 
arteries, for possible use in the treatment of 
artenovenous angioma of the brain 

CONSIDERATION OF LOW TEMPERATURE 
FREEZING 

In 1938 Jahnel reported his work on the 
freezing of spermatozoa at extremely low 
temperatures' Specimens were mamtained at 
— 196 degrees C in liquid nitrogen for 52 
hours On thawing, a considerable number of 
normal, motile cells n as seen Another speci- 
men Mas kept at —79 degrees C in a mixture 
of carbon dio'ude snow and alcohol for 40 
dajs, with the same result Surprismgh , at 
temperatures nearer the freezing jxnnt of 
water, — 10 degrees C and — 20 degrees C , 
\ en few normal cells w ere nsible on thawnng 

Several theories hav e been advanced to 
cqilain w lu freezing at v er\ low temperatures 
does so little damage to cells as compared to 
that done bi freezing at temperatures just 
below o degrees C Richardson and Scherubel 


studied cells under the microscope dunng 
freezing and observed that at temperatures 
just below the freezing point of water, ice 
formed in the extracellular spaces sooner than 
it did mtraceUularly, and water was extracted 
from the cell Damage may result from the 
mechanical compression of the cell, or from an 
increased concentration of toxic substances 
withm It Plank, Ehrenbaum, and Reuter 
demonstrated that the rate of freezmg was 
important, smee, m tissues frozen quicklj" at 
very low temperatures, ice formed withm and 
w'lthout the cells simultaneously without the 
passage of water Mechanical compression 
and increased concentration of to-uc sub- 
stances are both avoided 

A somewEat different explanation is offered 
bx the researches of Moran and Hardx 
Working -with colloids they showed that, in 
slow freezmg, crx staUization progressed from 
few centers w ith the formation of large crx s- 
tals which distorted the normal architecture 
of the colloid In rapid freezing, crx'stalliza- 
tion proceeded from manj centers, the crxs- 
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Ulj WCTt Enoch unaDcr tod the ttructiirc erf 
thff coUoJd ns pr o er ve d. 

Tbe^ tbconn offer posublc ciplioatfeiuof 
mh\ low tcmpermlure freezing does little 
dzmage at the Uedc of rcfrigefitlon Main 
teoaoce hi a frozen state for loirg periods of 
time without Injury probably depcils on the 
cessation or drmijiution of nsetabofic actlvtt} 
If cell material b Dot consumed at all or b 
eipeoded only in small quantities there ts 
little need for elimination or replcnuhmcnL 
Thb phase of tbc problem has not asiTt been 
complctdi woried out 

Jahnets findbgi on the low tempentuie 
freezing of ipcnnatazoa have been dupUcaled 
In hiing brim tissue Kotkoff and aModates 
ha\-e reported a method of remoi'lnp blodU of 
brain tusue after r* sUm refrigeration with 
liquid nitrogen, which has a teroperalure of 
— 196 degrees C An instnimcnt which thn 
have deri^ ts maerted Into the brain Liquid 
nitrogen ts then poured Into it and after i 
rnlnute a core of frozen tissue b defiiTred 
MKToacopic examination of the exebed block 
re^'ealed oormal cortKai ardutecture. Stud> 
of the area adjacent to the enter dlsdosed 
small bemorrhiges but intact cell stiucture. 
These findings i^icmte that frerxing at \tt> 
low temperarores does oot injure br^ Uasue. 

It b of Interest that other Ini-estigators, 
indodmg \stapow and Dobkow Spennak> 
and \lttu and associates, ha\e reported con 
sKkrabie damage fcrfkmiug freczujg of the 
brains oi aperimentii animals. The freezing 
agents used were carbon dkrode gas and a 
ndxture of carbon dioxkie snow and ether 
these were appbed not direct!) but in metal 
contamers. Very cold metal surfaces adhere 
to moist tbsucs and are separated with much 
dlOiculti whereas blocks of dry icc are caifl) 
rerooied. In the Instrament devised for 
jefrjgrratioo with carbon darodcgai, the gas 
b transmitted through a tube into a metal 
chamber which is applied to the cortex. 
Fedoroff m descnbmg the removal of the 
apparatus from the frozen cortex, baa said 
Particular difficulttes are found m the dos- 
age of the freezing as tbc freezmg apparatus 
can not be separated from the hard surface of 
the bmn after thawing The dura and the 
brain are usualli tom during the removaL 


It can be loccessfuli) separated by iJriW 
citreradi sharp blows on one or more kt 
faces of the tube of the in»trumeoL Itiroj 
not uniikHi that mechanical trauma ka< 
pla\ed a consideTable part m the dama?: 
resulting from thb trpe of refrigcratioo. 

There b also an element of nwchaBni 
trauma though coctiideTabli less in frecdiif 
with blocks of dry ice, as the refrgjeniit tmtu 
be applied wfth moderate pressure for tir 
reasons mentioned. Therefore, in cvihalae 
the pathological effects of freezing with blodi 
of dry ice the part pia)Td b) r a e* *m e mw 
be ctmsidcfed. 

A r cmtJtnctcr itnp of the Inferior vena 
cava of a cat was frozen with a block of ados 
dioxide snow applied with raoderale prejKrt 
for 1 minute in order to stud) theresurtsofbs 
temperature freezing of vaveuiar thaoe. Eox 
inalKxi 3 weeks later disclosed that the vewil 
was patent and that there was no sterOc 
abicw or infection. Sficroscepic eramlnaUn 
showed the vessel to be of nornul acpcaiucr 
A slight separatioQ of the fibers 01 the outrr 
layer of the adiTntltk was the onI\ chaage 
seen These findmgt might hare bees a 
peded frtm wind b known of low impenitirt 
ireezliig and mdicate that i-ascuiar U>jae m 
lolerate the pressure necciaan to etopty sni 
freeze a blood \Tisd 

In order to itud\ the effects of fretzfac 
brain liisue with blocks of carbon dardle 
anew the brains of 5 cats were exposed znd 
dry Ice was applied with moderate piouirt. 
Tbe freezing agent was placed 00 an ires ci 
corltz befall the motor str^ for i mumir 
Pressure was tolerated with very bttk der 
placenicot of brain tbsoe No change In vitai 
signs was noted during the period of fretnaf 
nor did convulsive moirmcnts appear After 
tbe dry Ice was renx ji -e d a frost was seen oiw 
the frozen area, which thawed withfn i 
ute. Tbe thawed surface had a fain tly tJg 
tinge and the \T«cb were dOitcd surTWod- 
mg areas showed DO change. Tbe motor strip 
was frozen la the same manner without coo- 
v iilcnni. To have some Idea of the daouge 
caused bi pressure alone a piece of pla^ 
matenai 0/ the same size as tne block of dry 
ice was placed with moderate pfe«re on z 
■unOar area of cortet in a cat for the sarre 
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SURGERY GYNECOUXJ\ AND OBSTETRICS 


o/ tltt will bid ft hjaline ftppcftrftnce fts ft 
result of cDagnlfttloD. 

fttnOJlABT 

A &ev method for tbe oedatfon of Hud the 
coQtrol of bleed tog fnXQ Urge \'eiKKa duo 
odi in their kio^ ftj» tbioogfa tbe corobjoed 
life of Cftdxn dioxide soorr ftod the eketto- 
cftoteiy bfts betai developed. The resoltliu 
doftutc it penrunent. The procedure It taefi 
ftj to do little dftmftge to ftdjtceot bralfl 
tlctoe. Applkfttion of thia technique to tbe 
trcfttment of veaottt ftogiacoft of tbe brain 
hfts been loggestcd. 
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SURGERY CT'VECOUXTY AVD OBSTETRICS 


5J 


to defer operttfcm la indi caiet anttt cmnllftc 
iwrve lui been greitly rejtwtd. In generiJ 
It m»y be tiJd thut oui Index ol operabfllsy 
hjtf been influenced much more catuCtloiu 
t*«od*ted with the growth fa t< *ocb M 
dtnaUoQ of the tirmor figtlvi to edjeceixt 
•troctnre* (ranovtHe or otherwiae) extent <rf 
I>inph node involvement, perforation nnd 
hepatic mefiititex. FIxatloD to oe^hborlog 
vital atructarea natorallj make* for iooper* 
biht> tnt on a number of occufema It wsa 
poasble to remOTi'e a aectioo of bladder wall a 
loop of fmaH Inteatlne the Oitife nterus, tl« 
posterior vumal wall or a aectkrQ of the ab* 
dominal waJj rdtldi had become infiltTated by 
an adboent neo^Jafirt Citrioarfj enough, 
theae patleota hare done tmoxcttlty welL 
The extent of l^Toph node (nvotvesnent 
mfloencei opeiabilitj to a great degree and 
the deoiion to ondertahe radacai amgeiy ariQ 
rat, flrat, cm the accuracy of the Interprcta 
Uon of tise cauae of the node enlargmeot 
(neoplaxtic oc laflammatixy) cod aecood, on 
the experience and holdnew of tbe aurgeom 
The finding of Uver metaaUiea at tbe time of 
explorxrfon mden the ritoatloo bopeleaa 
from the xtaadpotot of cere. However with 
tbe knowledge that patknta with hepatic la* 
volTement frequently aoxvive for i orj yeaia, 
it b occoskmaliy jostifiaMe to re a ect a small 
mo\'able tumor of the left coioa canaii^ 
obeLructxm or to perform an DeotramreTse 
cnloatocny to ihort-drcult a large infected neo- 
plasm of the right colon, ^e doabt that It b 
ever Joatlflable to perform an abdomino- 
perineal r es ection for cancer of the rectoin 
with aaaodiated liver raetastaaet. 

Free perforatlan of a cokxuc neopUam aUD 
consotutea a fairi> lethal complication. In 
spite of sulfonamide thcrap} However a 
led -orfperforaticin with peikolonicabsceas, 
meat commonly encounter^ in the cecom and 
tigiDotd, has not beoi a definite cootralodlca 
tJon to radical surgery, provided the pnoriplca 
of prehminaiy dl v e ialo o of the fecal stream 
ana extenshe drainage are adhered to. 

raiorzxAmT razrAJunox 
It B not our purpose to deacribe to del^ the 
methods otllix^ to rehabilitate these patients 
before operation. Onlv general ponciplea wiD 


benratloMd Erttodbg tl* pniod of 
aratkntor s or more weeks b time ret) nj 
neal. It njuiDr pays Isrje diridendj. H 
diet b usually of the low residue, hrgh calott 
variety aeanstog of tbe bowd fa icon 
pushed by mild pornlioo and cotoic kn^ 
lions. With obstructing neoplasms, nm sH 
more use has been mioe of tla killer Albort 
tube as alreaudy reported bv Elm of tbi 
service. In fa^ In ncoohstroctlng toaun 
when a suture anastotnoili fa contem^htel, 
the inner Abbott tube b pasKd before open 
tioQ and maintained for 5 or 6 dayi tiwresfta 
Howex-er while tbe empl o yr o ent of tbe tab 
oukea for a smoother comaiescencc, lu ov 
must be watched with care becanw cseu£- 


cabons doe to Its very presence msy ocol 
We might mention perforation of tbe bovd, 
obstmetioQ dne to knotting of tbe tube tid 
poaterkoid ulceration due to protouged ersf 
tbe tube. 

In aone cdsstTiMillon or chroolc obstractlca 
with marked dblentioD cecostomy bai bees 
perfoRoed for de e ce api earire paruosea. Wbrt 
complete divtnioii of the leoii stiesn k 
desred, transrmeor rfgmoid colosttnr wuk 
divbiion of the bowel b carried oat. Thfab 
followed br repeated trrigatJoia of the dutal 
segment of bowd Soch Iheripy carried oa 
o\Tr a period of a to 4 weeks pcitnltt ratJtv 
ticai to DosmsJ of the pcevioinly obstructed, 
edemaloQS that ended, and highly bledri 
seguKiit of colon. 

We have made practically ruutlne 1* d 
preoperatire, operative, aod postepenW 
tranafusiona. Anemia Is not tbe sole indiatw 

for Iramhuion. Ilehydiatkai is combatted w 

parmteral as wdl as oral admhitaratkn « 
appropriate fluids, Spedsl care fa gi rta tfa 
unnarj tract daring tbe preoperatixT pen«L 
speoficalJy In patients with ca n ce r of 
turn. AU these patients are under tbe cu^ 


ipervision of a spedall> trained compe^ 

■ o fa asegoed to the fuipcal serrier 


dlnldan who fa asaigoed - 

for iMi poipose TbOT is the doscit eo rsn ^ 
tioo between the surgeoca and this phjw^ 
at an tunes. W e empharitt this feature u »3 
Important and dcsIndJe part of tbe pmgix® 
of tbe cart of th«e pattots. 

Mentloo should be made of the 
pruoperalhT adminfatratioo of mllsnaimkJf 
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i the preparation of these patients The 
imor author in collaboration with Seley re- 
orted, in 1938, the results of observations in 
8 patients so prepared These observations 
^ere controlled by careful bactenological 
tudies, and the opinion was expressed at that 
ime that the incidence of postoperative pen- 
onitis and wound infection seemed to be 
reatly reduced by the preoperative use of 
ulfanilamide Since then, the drug has been 
;iven routmely to all patients with cancer of 
he large bowel With this larger experience, 
76 are more than ever convmced that this 
Irug has real value in the prevention of infec- 
lon Meleney, in a recent commumcation, 
las submitted convmcmg evidence that the 
)ral or parenteral adnumstration of sulfona- 
nides IS many times more effective than its 
ocal application However, it must not be 
brgotten that great importance is also at- 
:ached to other details of preoperative prepa- 
ration such as bowel decompression, trans- 
nsion, general rehabilitation, etc W^e on 
the subject of sulfonamide therapy, it rmght 
be desirable to pomt out that the recent 
jxtensive use of the sulfonamide drugs, espe- 
cidllv locall} m the abdomen, has created 
among surgeons a false sense of secunty 
Wffiile we do not wish to muumize the bene- 
ficial effects of these drugs when judiciously 
and carefully applied, we must emphasize that 
they should not be permitted to supplant 
careful preoperative and postoperative care 
and sound surgical technique After all, the 
basic pnnaples of surgery are of prime impor- 
tance and must be followed, sulfanilamide or 
no sulfanilamide It has been our impression 
that there is a tendency for many surgeons to 
relax then previously rigid technique because 
of an unwittmg subconscious assurance that 
sulfanilamide would take care of everj'thmg 
The use of sulfonamides in general surgery is 
practically m its mfancy, and it is important 
that we employ these drugs with critical care 
^ as to appraise their efficacy thoroughly 
Unfunded enthusiasm is not warranted m 
the light of experience to date 
There has been no routine anesthesia m this 
group of patients In the majority of cases, 
tyclopropane or clhvlene wrth or without 
ether has been used Some of the members of 


the service have used spmal anesthesia More 
recently, we have employed the contmuous 
spmal anesthesia after the method of Lem- 
mon The choice of the anesthetic agent 
has, m the majonty of cases, been delegated 
to the anesthetist An effort has been made 
to mdivxdualize each patient and to pick the 
anesthetic agent for the particular problem 
at hand In the same way, we have chosen a 
particular operative procedure to take care 
of the mdividual problem presented by each 
patient Individualization of the patient has 
been the prime consideration at all times 

POSTOPEIIATIVE COMPLICATIONS 

The pulmonary complications have not 
been severe, and have influenced the mortahty 
figures m only 3 mstances A severely toxic 
influenzal bronchopneumoma caused the death 
of a patient who had had an abdominopenneal 
resection The postmortem findmgs were 
typical The second patient also had an 
abdommopermeal resection and died of bron- 
chopneumoma, which was venfied at autopsy 
In the third mstance, a one stage ileocolic 
resection, the proven cause of death was bron- 
chopneumoma The great majority of postop- 
erative pulmonary mfections have responded 
quickly to sulfonamide therapy It is appar- 
ent that these drugs have changed completely 
the prognosis of postoperative pulmonaty 
comphcations 

The cardiovascular comphcations have 
womed us a great deal In the entire group 
reported m this paper, the cause of death was 
proved by autopsy to be due to cardiovascular 
acadents m 6 mstances 5 were due to coro- 
nary thrombosis and i to cerebral hemorrhage 
As stated before, we are particularU w’aty of 
the patient who has had a recent coronaty 
occlusion and it would seem that the best 
policy IS to defer surgen,' until cardiac resenm 
has been considerably improved These pa- 
tients represent a special problem which 
reqmres complete rapport between physician 
and surgeon WTule the nsk of radical surgety 
is greatly mcreased m this group, we do not 
believe that they should be demed the oppor- 
tunity' of cure of a malignant disease We have 
earned out successfully extensive surgical pro- 
cedures in a number of patients with severe 
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cirduu: (Eieoe. Here the pni>dple of indW 
^u flHn boD b partioilariy tppEctWe. 

The problem of wxraod lofecdoo after *or 
geiy of the coVm hu alwaji been an Impor 
tant one In the iqs operath'e ptocedarea 
carried otrt fa the preaent aeriei, there were »i 
werond falcctkma, an taaJoice of 11-4 per 
ccdL In no Instance was the lofectkn aewre 
enon^ to contribute to the patwot a 
\^ o haTt made every effort to curtaB wound 
infection by the following measures (t) 
preo p eratlve adminbtratlon of sulfanlUmUe, 

(3) careful proteetkA of the abdominal wall 
durlne the course of the operation, Cj) ri^ 
technique during suture anastomosis, (4) 
drainage throu^ counter Inciskms, (5) abUt 
ing the mobflaed segment of bowd when 
carrying out obstructhr reseetktot onlj after 
the abmmlnil wall has been comptetdy re 
paired, and (6) the use of rulfsoHamlde locaO} 
m the abdoraloil wound. We hsNT not been 
enthuabstk about the fast because infettlom 
have occorred m spite of U and beoinse tt b 
ourdinlcaJ Impresnoo that the local use of the 
drug delays w ound repair We believe that 
after the rsnoi'il of la^ infected tomon as 
found in the cecum and bepatk derore, 
shin and subcutaneous tissues sfarakl be 
packed and left open. It must be remembered 
m these cases that the entire bowel wall b 
penoeated with organisms, and to spite of 
rigid technlqiM the abdommal wound becomes 
coQtaminat^ It b too much to expect pri- 
nur> wound beaQng under such orcum 
stances. For the same reason, we always 
Institute liberal drainage of the retrocolic 
tbsues. Perhaps this b the important reaaon 
why we ha\-e not encountered to dale a retro- 
colic infeetjoa sertre enough to impair the 
reoD'TTi of the patient 

The problem 0/ wound dehisrerUT and 
evisceration has alwa)w given the surgeon 
considerable came for wonv It b well known 
that it b particularty prone to occur In pa 
tlents operated upon for abdomfaal cancer 
About 3}^ yean ago after 4 Instances of 
wound cvboEratioo occurnng fa rapid anc 
cesiioti, we changed our technique of abdom 
Inal wall suture Since then we hisT used, 
routIneJx fine allov sted wire fa tbe form of 
buTwd ^gure-of-ei^t sutures after tbe method 


AND OBSTITRICS 
originally described by T E. Jooa d Ckn 

lantL During the soateding 3ti yein h I 

Urge scries of ward and prmte palJentj ((jw 
1000) tLerehasnotbeenonefasUaceef wiml 

dimqjtion. We have found thb loetWl d 
wound repair partieuUriy tppiicable b tit 
foDowfag situatlottj (i) after gutjfc tan 
bon for ulcer or cardnotna, (j) after tkitTv 
lectomy In mnsenUr bdiridiaU, Q) ifttr 
operation for colonic cancer ulcerathre ofita 
and regferaal Deltb, (4) after spintfctoray ori 
(s) following h)-iter«ioiiiy through a mh». 
bCLkal nwdian facblon. In 3 or 4 
patients harw compUined of p>ln at the dteef 
one of tbe sutures. Thb has been noted ahoee 
eidusWriy in upper nght rectus locida6i.b 
each case, the pain gradusOy dbanpaxed cd 
it was not necessary to remove tm odcnflat 
sotuie When infecuoo of the wound ocpartd, 
the wire ntum bdd the tbsues tintiei, 
there seemed to be less fssdsl sloogh tka 
usual, and fiequcall) tbe tutnies were cornri 
by granolatioo tiarac w Iibout delaying vocal 
rep^ or forming luiusci. Usually bovmr 
in the pctsencs of infecticc tbe sstssrt 
loosened and were rtxDovrd as the bfertt* 
suhrided- We have been \Tf> moch bjpftwd 
with thb method of wound rioim e airi ban 
no hesitancy fa urging its more gneral cw 

Bladder compDcatims foQowiag resectloo 
of tumocs of the rectum and rectDiigOMtd hii t 
been surpriiin^j infrequent In a cuo, 
tbe loss of VTSK^ tone persoted for a tee- 
■ideTtble period, necesd taring pcolooged oth 
eterlnbon. 

At the beginning of thb study we enfioytd 
tbe nietbod of bladder drainage dcvbed tp 
Duke of SL Mark s llospful, Loodoo. The 
rensbts of a two wa\ imgttlo o 
through an Indwelling catheter Expokm 
prored however that ft was better to raSo« 
the catheter 14 hours after opertlloa e^ 
encourage the pabeot to void sponUneo^ 
Id roost instances, tbe patienU began to w 
spootaneouslj on the 3d or 4th day 
bladder fa/cdloos that did occur were 0^ 
and responded quickl} to irrigallocs 1™ 
tulfonainkle tberapj In i case the 
branws oxethra was acodcntslh- lol^ 

during the penneal part oi the opefibc * 

an indweJlmg cathrter In plafv the orenln; 
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clo'^d '^ntineou'-U willioiil 'tnrliiri for- 
mation 

Tlurc 1=; one compluation forlunateh 
occumni: onh ontc in tlu pri-ent M.rici, 
which ‘should be In pome o\Lr the 

htcmlure on the subject of colonic i nnctr. wt 
wire 'Struck b\ the net tint thw coniplu alion 
has Ixxn rinh talked alxml \\i ruirtotlu 
po'topiralni retraction witliin tlu abdomtn 
of an c'ctcnonrcil looji oi Ixiwil a*- m the |xr 
form.ancc of an alKloininnjHnnial la^iciion 
or an obstniiliae n-iction 1 •qxritnri has 
proMxl that this i- a lethal complication in 
most instance' 1 he siirpcon must alw.aa^ 
con'idtr the po"ibihl% of this lomplKatioii 
and guard aeainit it Wink man\ ihi-orelical 
reasons hare* IkiH adi'^nicel for this iinfor 
tunatc aendent, we Uxl that irom the pr-'c 
tical standpoint il can be pnaintid b\ 
aaoulancc of an\ teiis'oii on the eatenonred 
'cgmint 01 Imv el The bn .el should project i 
or ^ mche* bewond tiic sj m surfme Ibis 
requires the operatiM mnbih/^ation of sufu 
cicnt colon to p' mnt latenonr Uion in tlu 
rclaacd position Lapeniiu't lias alsr> proved 
that a distended colon, tilled with ftccs the 
result of chronic mtcslmal ohslrurlion, should 
rareh, ii ever be subjccteal to resection 

.^^Al'SSIs oi c\sis rof. ri 1 101) 

JCLV j, 1937, TO jeia I, 10! I 

Larctuama of (I r ccoiiv iiscntdu g coinu, ot d 
hepahe flexure With unobstructed neoplasms 
of the right colon, v t have f nored a tv o stage 
operation At the first stage through a left 
rectus incision ojxrabihU is determined .and 
a side to side ilcotransvirtc colostomv or an 
deosigmoidostome is performed after division 
of the ileum cln=c to tlu iicum The second 
stage, earned out 3 or 4 wed s later through a 
nghl rectus incision, consists of an ileocolic 
resection to include the hepatic flevure, with 
drainage of the rclrocohc tissues If the first 
stage IS performed through a left sided inci- 
sion, the second stage will be much easier 
because of the absence of adlicsions on the 
nght side of the abdomen W’e wish to empha- 
size this feature Our experience \ ilh the 
®^^™cti\e resection oficr.alion proposed by 
Lahc) for right sided tumors has been uns.atis- 
factorj' and we have abandoned it 
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During tlu j vear priod nftrrtd In, we 
have Ind ,0 r.ass s 01 i ancer of tlu right colon 


(Table 1 ) ti of the ce eiim i6 of the n-i ( ndmg 
colon, and S of the lupaiir fltvitre Jhirtee'n 
case' were found opiral)!e‘ n) the tune oi 
exploration, an op rabililv preentageof t.,3 
In the 17 n-maimiig patients, inoprnbililv 
was inflieated b\ hepatic melast.ases in i: 
hepatic .and periloncal niclasi 'Sf. m 3 and 
pnlont.al involvement m : In f> instances, 
a OIK stage re see lion was came el nut, ^ b\ 
the Usual suture anistomosis and i bv (be 
eibslriietnt n 'cction of I„ahe\ Hurt’ were 
’ ekaths The cause of dcitb m one as \en 
fled b\ autopsv was bronrliopneumonia and 
a locibred ab-ec's m tin ngbt lumbar gutter 
Ihire \ as msufiieient dram igc m this rase 
lilt stcnnel patient 1 71 vt.ar old woman on 

V bom tilt Laliev eip ration was performed 
succnmlKil : davs after the eailostonu was 
closed subsequent to n trvmg convalescence 
follfjv mg the first opration 1 here v .as no 
ivostmorlem evamm.ation 

In a group of 7 patients in whom the two 
st.age opr.alion was rotnpkled, there v as no 
opr.ative morl.ahtv In .innlhcr groiij) of 14 
cases, an ikolraiisvtrse eeilostoiin or an ilco- 
sigmoidosiomv with exclusion of the terminal 
lieiim w.as jjcrformed In 10 instance s, mojx r- 
abihlv precluded further surgerv 1 lure were 
5 deaths in this group of ij jiaticnts 'I wo, 
both opr.alik, died of cardi ic failure, as 
dcmoiiblralcd at autopsv A third patient, ako 

V lUi an oiKnilik lesion, died of a mechanical 
ileus because the wrong end of ileum was 
anastomosed to the colon Wk wish to empha- 
size the care that should be exerted in visu.il- 
izing the correct segment of ileum before 
carrj'ing out the .anastomosis The fourth 
death occurred in an operable neoplasm of the 
hepatic flexure and, .it autopsv , the c.ausc was 
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TABLE U — CASCE* OT TTAimxRSI COIAEC 

Cm DwUb 


CKMtnctlTe rmctioD 
n»ooJQ»ti*ny e»a*(£*n7 


OpaotiU 
Opwmbi&ty per « 


6 i 5 

fmod to be a geocnfixed pentoDlUs. Tl« 
BtrtOTe lioe mu InUct The fifth dnth oc 
curred In an Inoporable case and the 
mortem cxaminitkin dbckrscd gBkenllied 
mrtaatasei. There waa no tadkntJon of 
Infect lon- 

Tbc 3 remaining caaea of the total group of 
30 died after operation. One a oeopfaim of 
the cecum InTwving the Ileocecal regioii was 
admitted irith marked acute Inteatinal <d>- 
atructkxL Heostonij wai perfonoetL At poat 
mortem examination, the canae of death iraa 
found to be a generallxed peritoolUa doe to 
free perforitioQ of the tumor itaetf The 
second patxnt soccumbed after a laher ow 
atioD for cardooma of the aacoidlsf ccwo 
Astopa) diadoced exteoshT Ijmph me 
tastasei and a local pentodtis. ^e beUere 
tbit thb operation vas a bad ebdee and that 
the s u r geo n airraid bare been cemtent with a 
tbort'CLtcuItlog pioecd oi e The last pwrient 
iras Bub}ected to Incfalon and drainage of an 
rntra-abdominal abscess due to perforation of 
a tamor Autops} revealed cxteoilvc 
IKtrind peritoneal metastaaea. There waa no 
evidence of peritooltii. 

Tnrureru cafe* For opoaUe tumors of 
the transverse cokn are prefer the operation 
of obstructive r es ection irith eidiion of a 
wide aection of raeaocohm. We are conrlnced 
that for the majority of surgeocis, this proce- 
dure fa the most radical and the safesL U e do 
not believe that an end-to-end sotorc ana*- 
tocnosls of the transitiw or left cdon should 

be carried out unlea* there bas been a previous 

complete dli'crawo of the fecal current petal 
mil to the site of suture. Dnnilon of the 
fecal Btream cannot be obtained nnln a the 
bowel fa transected as, for Instance in ^ 
Devine operation. The surgeon who routinely 
attempts to cairv out primary resections and 
anastocnoaes will find tnat be fa anconsdooslj 
skimping o the amount of bcrael evefaed on 


each side of the neoplasm la order to prerct 
tension oc the suture line, and will, tl«^ 
»tc a Ugber perccnta« of recnrTetjca. Wt 

nave not been Impressed with tl* need tor tie 

operation for canceis of the left edas 
oeoitac this procedure entalfa 1 major lUjrj 
and 1 of a mfoor nature. The laine cai te 
aanmplfahed by the i nu)OT sUge sad tfa 
minor CxtrancTitoneal coioitoaiy dostri of 
the obstructive reseetba operitloo. We be 
heve the Dcrine operatxm fa partKalciT 
wlicahle for kosH tamocs at or just sbort 
the rectoafgraold where an obstiucthre met 
iloo could not be carried out becaaw of 
technical difficulties and where an ibdomliu- 
perineal resection would, perhap*, conititHtt 
an unjustifiably radical procedure. 

The resulu of attempts at fterffintBO <f 
the contents of the large bowel la the tomai 
by the oae of sulfaguanldlne or tocriml- 
fn1 fsthlftsple have not been coodushe enougk 
to warrant any undue entbuBSOT or to es- 
pioy oftntln procedures, pyh u pcunxrj 
suture attastomoses, which the surge o n wooU 
ordinarily crvrr undertake. Perhaps the f> 
ture will bring sneh rtToiDlkaaiT changes fa 
chemotherapy that we wiD be abfe to reriw 
compfetriy cmr pr e sen t methods of handKag 
cancers of t^ left colon. 

Of 8 cases of caronoma of the trtniTtiK 
roloo (Table 11 ) 5 were found to be operibfe 
Le- 6» 3 per cenL There was i death in lia 
group of 5 obstructive resectimi. Thfa pa 
tlent died 00 the 5th day spparcntly « • 
cerebral bemoTTfaage. ThOT was no sntop»v 
In the 3 renalnlng cases, Oeoilgniotdostocn' 
with cxduslon was carried out In J a*i 

cecDstcmyIni One of the patients hirinf; an 

fleongmoidostocny died and the postmorteD 
rra rami Hoc revealed hepatic rttrta»ta« and 
ertenriiw bfoncbopoecroonla. The penJooeiJ 
cavity was dean. 

Spiatu Jtfswr* descending (tUn and 
*PMf There are 40 patients In this gmop 

(Tayelll) j5malesaodi;;feiiules.TweDlr 
eight were found operabh^ an operaMlri 
percentage of yo lu j 7 Instances, ohstroeW 
resection was carried out with i fatality T™ 

patient with a descending colon tumor d|“ 
on the 5th daj with the cHnlcal and 
graphic signs of an acute CDroosf} dosw 
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TABLE in —CANCER OE LEET COLON AND 
SIGMOID 

Per ctnt 

Openitioru Cub Deithj MorUlity 


ObstrucUve resection 

38 

I 

3 S 

Colostomy 

8 

6 

75 

Ileosigmoidostomy 

3 

0 

0 

Exploratory laparotomy 

3 

0 

0 

Total 

40 

7 


Operable 

38 



Operabihty per cent 

70 




There was no postmortem examination The 
28th case consisted of a sigmoidostomy for a 
mahgnant adenomatous polyp The operative 
mortality m this group was 3 5 per cent 
In the 12 remammg cases, colostomy was 
performed in 8, ileosigmoidostomy in 2 and 
exploratory laparotomy in 2 There were 6 
deaths, the essential details of which are as 
follows 

I Cecostomy for mteshnal obstrucbon was per- 
formed due to tumor of sigmoid Convalescence was 
complicated by embobzation of femoral artery 
Death was probably due to myocardial infarction 
No autopsy was performed 
3 Cecostomy was performed for perforated 
inoperable tumor of sigmoid Passage of Miller- 
Abbott tube was unsuccessful Death due to ob- 
vious peritonitis followed No autopsy was done 

3 Colostomy was performed for inoperable per- 
forated cancer of sigmoid Autopsy revealed gener- 
alized metastases and a pelvic pentomtis 

4 This patient was a woman of 77 She had an 
obstructing caranoma of the splenic flexure Cc- 
costomy was followed by ileosigmoidostomy Death 
was due to cardiac failure Postmortem exammation 
revealed liver metastases 

5 Colostomj was performed for perforated tumor 
of sigmoid Diffuse peritonitis w as found at autopsy 

6 Colostomy for carcinoma of sigmoid with 
pensigmoidal abscess and perforation of bladder was 
done Postoperative disruption of the wound fol- 
lowed Death was due to peritonitis from sponta- 
neous perforation of jejunum and transverse colon 

It will be noted that spontaneous perfora- 
tion of a colonic neoplasm constitutes a par- 
ticularly lethal complication and that, in spite 
of intensive sulfonamide therapy, locally and 
parcnterally, the mortahty is very high 

Rectosigmoid and rectum It is not our pur- 
pose to discuss at length the various argu- 
ments for or against the many operations 
recommended for cancer of the rectum Suffice 
It to say that, for the majontx of the patients 


TABLE rv —CANCER OF RECrOM AND 
RECTOSIGMOID 

Ptr cent 

Operations Cases Deaths Mortality 


One stage combined abdomino 
penneal resection 

36 

6 

16 6 

Two stage Lahey operation 

7 

0 

0 

Two stage Jones operation 

3 

I 

33 3 

Hartman operation 

3 

X 

5 ° 

Lockhart-Mummery operabon 

I 

0 

0 

Colostomy 

3 

I 

SO 

Inoperable cases 

34 

II 

32 3 

Total 

Operable cases 

Operability per cent 

8S 

SI 

60 

20 



that we see, we favor the one stage abdomino- 
permeal resection of Mdes with a permanent 
colostomy placed m the midlme below the 
umbihcus For elderly patients with low 
lymg tumors, we employ the Lockhart- 
Mummery procedure of prelunmary colos- 
tomy and postenor resection If a two stage 
operation is indicated because of chronic ob- 
struction, a cecostomy is performed as the 
first step and an abdominoperineal resection 
as the second For small tumors located at, or 
just above, the rectosigmoid, we favor the 
Devme colostomy followed by antenor resec- 
tion with end-to-end anastomosis We rarely 
perform the two stage Lahey operation for the 
foUowmg reasons The second stage has, m our 
hands, been a more difficult operation than 
the one stage abdommopenneal resection , and 
with preoperative sulfonamide therapy, the 
operation becomes unnecessary as a routme 
measure If chrome obstruction is present, 
we beheve that cecostomy is safer than the 
first stage of the Lahey operation 

In this group there were 85 patients who 
were subjected to operation (Table IV) Fifty- 
one were found operable, an operability’^ of 60 
per cent In 36 cases, a one stage abdomino- 
penneal resection was earned out with 6 
deaths, or an operative mortality of 16 6 per 
cent The causes of death were as follows 

1 The patient developed extensive broncho- 
pneumonia The peritoneal cavnty was clean This 
was verified b} autopsy 

2 The patient had a coronary occlusion with 
mv ocardial infarction This was v erified by autopsy 

3 Mechanical ileus was unrebeved by enteros- 
tomy The dimcal course was not that of pento 
nitis No postmortem examination was performed 
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4- ■n>CTew>uwTP(iBd(E4niptfc«wllidf»tlkocarr 
riaf After rcfuturt. Tbit cue vu »e«a befoc« 
roatiae tiM cf wire ntaret. ?»o preoper«dn tnl 
I mO A inl de wa» giYttt, Beatb w*t probibtf doe to 
pcrltoflltli oo ttrto^r vii dont. 

5- FulmloAtlof infiKiml braocbopiMaioala 
daieluj^ tbl» wm Teri&ed hj latofaj 

6 Tb* patkat had perltonltlt with pmlfllc 
Qetu. ^ portmortem enmdnitkpo wu p^onoetL 
N preopCTttlre nlfaalbcaldA wu f(mu 
In the 15 rcmAlnlng cue* of the opcnbte 
group the fcdJowmg opcrttkoj were carried 

out 7 two fUgo I-abey opentkitii, 3 two stage 
Jooa opendjoQs, j ^larUrua proetdorea, 1 
Lockhart Mummery procedure artd 1 pre- 
llmlnarr ilginold cdoitonuci. There were 3 
deaths 10 this group 

t The Htrtma operttkm bad been doiw. Air 
topty dltdoaed that dtotb wu doe to a tpantutcoQt 
p^oritloa of tba coloctoffij toop with p^tonli^ K 
polaODarj wu alto (oeod 

a. \ styoofd ctdortoeir had been perfonuil 
Chnxdcobrtrectloa wu preant 00 adffllatk totht 
htMpluL Death wu cuoed by pandytk Ocas tUa 
wu conAraed by aatopiy 
3 A dpaoid eofuMray had been doaa. Pailcal 
dl« at omtonltb e on aat a ect epo tpontaareut 
perfemm at a mtoslcmotd neoplasm fefaaeqoent 
to tb« pedonnanet of the cokatooij 
Tbe total loortaficy for the opeeihk froop wu 
7 6 per rent 

Thirtj four paueots were prooounced inop- 
erable for the foUowteg reasons hepatic me 
II cases loaepaiable rreoplasUc fixa 
tion to adjaceot structares such as bladder 
tmiH intcrtioc etc- 9 cases dtreme old age 
or poor phjidcal condition 7 cases eitensKx 
p^tooeal metaitaaes, 3 cases metastascs to 
tIHa as prot-ed by biopsy i case freeperfora 
tfcm wiQi peritonltii, 4 cases. There were i 
operative deaths. Tbe details, given bTKfl> 
are as follows 


Ths first stage of a Lahey operatfcw for looper 
hie tamar wu done. A to^ reresled otenalTe 
raetuuses 

Cccr^oaiy for periofitrd InyeraWe tumor of 
rrctostfnMwd u perlormed. Graeialiieil pwil- 
foaitii u discloud at topsy 

t. Cecortetay for perforated cancer 0/ ree^ 
iSpnofai wu earned out. Fatten wu prartteflT 
moribund at lime of operatte. The canse of death 
wu fietitoajtia. , 

+. Colcntomy wu done for perforated tomew of 

recWafemcid. TTie caase of death wu prritooitis 

5 Colostoniy u perionned (or taoperahU ta 
BHw 1 th beriatie mfUitasea Tbe poatuortem 
eiattilBatioo dbclcwed p*jhn<wiary embwaa. 


6 CoioUaay for InoperthJe irwrU of neta t 
n»U with obstreette wu ptric uawL Tha m 
topiy rertmled a perforated injate ate of tk 
ccdua aritb peritocotls. 

t Plttet had perforated fTOwth t< tictt* 

Tbe eperatbn cocaiated of drainats cf win: ^ 
•CMS, and death wu probably doe to periw-atii \« 
attopu wu periorcaed. 

S. Coioitcimy wu canted oet for cawrref Ik 

rcctam with iresea peiria. Tbe tepsT dadael t 
fnlmooary embefus and a small IS er aWu 

9. Cniostoay (or loopetable tutor of rertss am 
done. Death wu caued by paevDo^ ndcarljc 
failaTe u tfiaciosed by aatopre 

& CedoatoavforiaopeTahwtainorof themtiB 
wu performed, ho aotopay wu dace. 

t Hritatageof twn stage Joaea proce du re wm 
carried out. A topay dbekaed a perfontkn cf ik 
ineerted dbtal loop whh peritnaihii, prohahfy euwd 
byi lerfemceoi blood npplr t tbe Uew rf open 
tte. Tbe tatnor «u tnop^hk. 

SOUUAJhV AKD COVCLtJltOKS 

I flatty of the patients admitted to the 
wands of the ML Slu Hoipftal present ctn- 
pUcaUng toad teal coctdltliws whBi lafloence, 
to a Ui^ exteot, morbidity aod mortsEtr ei 
raa^ suigkad procedurts- 

1 It Is Importaot therefore to ertead the 
preoperative periwi of rthahlhtatioa m ps- 
tieats with OMoaic anctf so u to mminifae 
the effects of these compDcatbg Oineaw. 

3 In the seriea of cases reported fas tka 
paper operabiUty has been loffooKcd nscre 
by cooditmos asaodated with tbe growth fa 
self than by such general coosickratajai u tft 
of the pettet, ob^ty anemia, etc. 

4 Free perforation of a caraaocna of the 
coloo IS a lethal complication m most fasrfisft* 

5 The use of the Miller Vbbott tube in the 
pr eoperative and postoperative period fa 
porlinilariy empha tired 

6 It has been ooi opciiencB that the prr 
operative oral administratija of sulfanBamUr 
hu been a greater fadoc In decreasing the 
inodencc of postoperative wound infectk** 
and pentonitls than the ose of the dreg locally 
at the tfaae of opcralkm- 

7 Undue enthusiasm eooceming the locrf 
applicatioii of solfomunide drugs t n 
lujp ciy is not warTanled m view of eiperierKT 
to oste. 

8 Postopcratl c palmooarv oomptf^w 
have been moat benefidiD influenced bv the 
sulfonanude drugs- 





UTERINE CONTRACTILITY DURING LABOR AND THE 
EFFECTS OF PARITY AND DYSTOCIA UPON IT 
A Study of 105 PaticQW with the LArind Tocognph 

DOUGLAS P MURPHY M-D PUWldpJYh, PntB»7lrim* 


T he presoit report d«l* with the 
Qterlw coatnLCtkroa of labor u re 
veiled by the Ldriod tocofiaph (i) 
It U based open observadona on a 
serie* of patients who were rtudlcd at repeated 
Intervals througbont the greater part erf tb^ 
periods of labor It coocertts only a*- 

pccti 0/ the cnUected data outers srffl be 
reported opoo at a later date Tbe foUowing 
relatloQslupt are cocstdered in this «-<vT\mnrn 
catioa (i) tbe Indueoce of advanong labor. 
(») tbe cflect of pojit) and (j) tbe ^ect of 
djftoaa upon the cootractkiaa. As Car as Gao 
be ascertamed, do sfraiUr set of obaervatlooa 
hu been pobhshed 

SCATCtlAU AKD lartBOOS 
W&id parienU adtaitted oonsecotivtly to 
tbe matendty floor of tbe Hospital of tbo Utd- 
N-emty of Pmnsylvaiila between Mardi f» 
and April i^s acted as snblecta. These 
women recaved nnitlne care which lododed 
the adminIstratloQ of morphloe for analgesia 
and nitrons oxide ai.> ‘ge u ether for ddivery 
Three tiaioed norses, each on 8 hour doty 
secured tbe tocograpldc records of the con- 
tractions. Tbe tocograph is a sUnply con 
•tructed mechaiilcal recorder whkb detects 
otenne activity throngh tbe medium of the 
abdDmloal wall It hu been described to a 
previoni report (3) The first traaop was 
made shortly after each patient was admitted 
subseqnent ooes srere secured at to i hour 
biterv^ In most instances, tbe final traang 
was daring dellverv Any unosual ac 
ti v fty on the part of tbe patient or tnj treat 
raenl that she may ha%t received dunag the 
recDfdiDf which might hare infioenced uter 
ineacthity was noted. A fonrth year medical 

I M Qrwzu rlcwWaJ iHUxuWOTMifWKBajn^ 
oi ObWrtnci ••J tiT»r»*ofT «" 


stndcnt recDfded the dinkal courie of lie 
patient t labor 

The toons and tbe mtermlttent cDOtrectiw 
of the Bterus were studied. Each reewdiajerf 
nterioe activity wu evalnated In terms 5 5 
characteiutks (i) toous, (s) ware helutl, 
tbe sum of tonni pfm wave 
(4) ware doratioo, and (s) ware fretpeDcr 
In measuring the height, doralkn aid fie 
cpicncy of tbe cocUa^n wares, tie vslao 
result^ from taUog tbe m^n of 5 aautes- 
live wares of each tiadng 

The measoremetiU are expressed la tic 
accoapan>'ing tables In the folkTwisg terao 
toDDS (41b c^oms IroD tbe left) a^ van 
height Ct^ strength of coc tract kms, 4th cot 
nmn frra the n^t) are recorded in ntil^ 
meten whkb rqwvsest tiw dbtaoce tnrened 
by the wntlng point of the tocograph tbt 
doraljon of tbe cootractioQS (>d cotamii frtn 
the right) Is expressed la Kcoods and ibre 
frequency (right column) fa the ninnbex oc 
comng per boor 

The sum of tbe aterinc tonu< and w»n 
bdght fa Hited In each table, jd colomn. It b 
asMmed that this combined value lepttsesU 
rongUy the maxtoom effort of the utena. 

\Vbw differences betwee n vahies b the 
tables are stated as being ligolflcant tbey 
were found to be more thin 3 thocs 
than their standard crroix Slg n l fifajiu y 
%-aJues in Tables R toITIiociiaireafcdai* 
naied b> Ualks 

aJESUlTb 

Gtntraicka acUrutustf poitoUi Tbeitadj 
was limited to the first consecuthf ro 5 
tioits admitted in labor wbo defivered rejv- 

naflv Thirty foorwereprinuparaitralytwtff 

muitiparai. Fort>-niDe were white 
were aiJored Eleven tndKidaalj e rmb tro 
«eimc d eg re e of d\ftocia. Tbe palicQU sop- 
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TABLE L-INELUENCE OF ADVANCING LABOR UPON CONTRACTIONS OF 105 PATIENTS 







Mean contraction wave 

4 

Horn 

before 

delivery 

1 No 
patients 

No 

trtdngs 

Mean 

tonus 

Height 

He^bt 

tonus 

1 Duration 

Frequency 

18-23 9 1 

17 

38 

Mm 

3 0±2 8 

Mm, 

4 Szti 8 1 

Mm- 
7 7 

Sec 

IS8±88 

No per hr 

12 1±4 0 

11-17 9 

23 

S 3 

3 3±I 0 

4 8±3 7 

7 9±3 9 

I 3 a±s 8 

14 8±9 s 

6-11 9 

44 

98 

3 S±3 S 

S 6±3 I 

8 6±4 7 

i 3 S ±63 

17 I±7 8 

0-5 9 

102* 

264 

4 S±4 0 

S 9±3 J 

10 o±4 S 

II 5 ±SI 

22 1±8 4 


♦Records of 3 persons unsuitable for measurement. 


Table I Measurements made with a L 6 r^d tocograph of the utenne contractions of 105 patients, throughout the 24 
hours preceding delivery Tonus and height of contraction waves are expressed in the number of m i l lim eters traversed 
by wntmg pomt of tocograph. 


TABLE n —INFLUENCE OF ADVANCING LABOR UPON CONTRACTIONS OF 34 PRIMIPARAS 


Hours 

before 

delivery 





Mean contraction wave 


No 

patients 

1 No 
traongs 

Mean 

tonus 

Height 

1 tonus 

1 

Duration 

Frequency 

18-23 9 

II 1 

37 1 

Mm 

3 3=fc3 0 1 

Mm. 

4 9±S 3 

Mm 

7 4±S S 

Sec, 

154 ±65 1 

No per hr 

II 6±3 3 

12-17 0 

14 

3t 

3 S±3 3 

4 3±7 3 

7 6±3 7 

I35±S9 

14 S±7 6 

6-it 9 

23 

SS 

4 S±3 9 

4 4±3 3 

8 7±4 6 

I3S±8J 

18 o±8 3 

0- s 9 

33* 

93 

5 S±4 3 

5 I±J 5 

10 i±4 6 

I09±43 

23 6±7 7 


♦Recorda of 2 penoDi luuuitable for meaaorement. 

TABLE lU -INFLUENCE OF ADVANCING LABOR UPON CONTRACTIONS OF 71 MULTTPARAS 


Hcmis 

before 

delivery 




Mean contraction wave 

No 

patients 

No 

tracings 

Mean 

1 tonus 

1 

Height 

Hc^ht 

tonus 

Duration 

1 

Frequency 

•8-23 9 

6 1 

IX 


Mm 

4 6±3 8 

Mm 

6 2±4 4 ! 

Sec. 

I7I±I28 

No per hr 

13 3±S I 

12-17 9 

8 

21 


5 3±2 3 

8 2±4 4 

isbzfc 58 

IS I±7 9 

6-11 9 

22 

43 

2 2±2 S 

7 l±3 8 

8 S±4 9 

I36±: 60 

IS 9±5 I 

0- S 0 

694 

172 

3 9±3 8 

6 3±3 6 

9 8±4 I 

ii8± SS 

21 3±8 6 


♦Recorda of a pmona unsuitable for measurement. 


piled 452 tocographic records made -within 24 
hours of dehverj' Few patients supphed trac- 
ings prior to that time, such records were 
omitted from consideration m order to sim- 
plify the presentation The number of traemgs 
per patient m the 24 hour period varied from 
I to 12 -with an average of 4 3 
Influence of advancing labor upon conlrac- 
ttons Table I gives the mean values of the 
contractions of the 105 patients arranged ac- 
cording to the time m labor at which their 
records were secured Note (i) wide standard 
de\aations of all measurements, (2) progres- 


sive increase m uterme tonus and the height 
and frequency of the contraction waves, and 
(3) progressive decrease m duration of con- 
traction waves The tonus of the uterus, the 
strength (wave height) and frequency of the 
contractions increased progressively as labor 
advanced, the duration of the contractions 
decreased 

Influence of parity upon contractions The 
contractions of the pnmiparas can be com- 
pared with those of the multiparas m Tables 
11 , 111 , and rv Tables II and m show the in- 
fluence of the progress of labor upon the con- 

























































SURCro^ OY\ECOtOO\ \XD OBSTETRICS 

TABLE IV -rNFLUEKCE OF PAWTf UPOX COVTRACnOVS THBOTJOHOCT TOE L\ST « wy*. 

OF LABOR wi i» a3i:B 


r-*7 

p*0iW4 


Km 


B<aiK 

S’ 

OmKi 

f'MWT 




M 

* 

Kb 

U 

* 

a>a 

0 



T 

ur 




TABLE V— IN 

TUTENCE OF mTTOCIA UPOX OONTRACTIOVS TllROCrOHOlT TTIE LUT 

14 HOUM OF 1-ABOR 


K* 

K4. 

Mm 

1 

IWK 

n«s< 

1 

Dmcm 

1 Fnpia) 

*Cm 

*4 


Urn 

‘ 1 

M 

± t 

Ka 

1 ^4 1 

t**4* 

Sa.pt kr 

fww 




< , 



a 

TABLE - 

-imxuENCE or dittocla upon coNnuenaNS or S4 pruiipulu 

DtiWcIi 

I peaW4 

R« 

1 

1 

1 

' IS^ 

S 1 

r.— , 

<<« 


K4 


Ua 

£ 1 *4 

ix laF 
m ±t 



j 


1 .a a 



TABLE Vn-INFLCTENCE OF 0\-ST0CL\ CTOS COSTB-tCTIONT OF 71 MULTI 

P\3JiS 

Dr>*Kb 

'** 1 

na^ 

X* 1 

frifp 


Km rMnclM *»»» 

“ i 

1 

ihaK 1 + 

1 

DpUjm 1 fa^MCT 

'(cm 


1 

<«> ) Up 1 u [ 

• * 1 **4 ►* ' 

b« 1 NaliHhr 

«a 1 ».*« 

Ftm> 


1 I 

- IT* 1 1 -■ *>> ' -tidj ;*r*^ ! 1 — i — 


tractions in the a gTOOpa- Table IV contrasts 
tbe iwasarcnwDts ol both groups /or labor as 
a whole. Tbe pnmiparai es pqi en ced a tig 
Dificantly hjgbef tonus than drd the Dulbp- 
ania the latter on the other hand exhibited 
Bjnlficantl> stronger contractkicis than did 
tli /onner 

Imjltunct of dytioa* ctniraOiomi 

Ele\Tn patients eipencnctd unusual periods 
of labor from the mechnnlcal point ol riew 
(i) 7 Infants engaged oedpot posteriorly of 
which number * railed to rotate to the anterior 
podllaa. (a) i patient had an unusually large 
infant, (j) a experienced relative de g re es of 


pelvic contraction and (4) i 
cul^ with a breeti labw 

ITic mfluence of dystoda upon tbe coolnc 
UoQs ts recorded In Tables V VT and VTL 
Table V records tbe effect ol djitod* 
the contractions of tbe 105 patients as a iIbC" 
groupi, for their last 34 bemrs of laboc TV 
djxtoaa significantly inarajed the tciDU*> I* 
wa\e height plus tonus and the duiaticn « 
the contractions, but not tbe strength (VlfV) 
of the contraxTions. 

Table \T shows the influcoce of djftod* 
upon the contractions 0/ pnmiparaj. TV 
d}‘stoda aignificantlv inoraied tV toons, tV 
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wave height plus tonus, and the duration of 
the contractions 

Table VII records the influence of dystoaa 
upon the contractions of the multiparas In 
this group dystocia significantly mcreased the 
wave height (strength of contractions) but had 
no effect upon tonus As in the case of the 
pnmiparas, it increased the duration of con- 
tractions It had no significant effect upon 
the tonus plus wave height of multiparas 

EVALUATION OF STUDY 

This study places on a statistical basis, for 
the first time, the generally accepted climcal 
observation of the progressive change m 
utenne activity which accompanies the ad- 
vance of labor (Table I) It shows that change 
m activity can be detected early in labor, with 
the tocograph It reveals one fact, perhaps 
not hitherto suspected, that the progress of 
labor decreases rather than mcreases the dura- 
tion of the contractions (Table I), whereas 
the other charsLctenstics mcrease m magmtude 

The mvestigation shows (Table TV) that 
pnmiparas expenence a higher degree of tonus 
dunng labor than multiparas, whereas the 
latter exhibit contractions of greater magm- 
tude On the other hand, the patient’s total 
effort, as measured by the sum of tonus and 
wave height, seems to be about equal both m 
pnmiparas and multiparas The same is true 
of the duration and the frequency of the 
contractions 

Personal unpublished observations with the 
tocograph show that patients havmg rapid 
dehvenes expenence low tonus and high con- 
traction waves The high tonus of the pnrmp- 
aras, with their compensatory lower con- 
traction waves, may be one of the chief factors 


responsible for the longer periods of labor m 
pnmiparas as a group This observation 
would suggest the advisabihty of utihzmg m 
the dehvery of pnmiparas those methods 
which are directed especially at the lowering 
of tonus 

The present observations mdicate that 
dystoaa mcreases the effort on the part of the 
uterus It augments the already high tonus 
of the pnmiparas, and also the already strong 
contractions of the multiparas, it does not m- 
crease the tonus of the multiparas or the wave 
height of the pnmiparas Dystocia prolongs 
the duration of the contractions of all patients 

SUMMARY AND CONCLUSIONS 

1 The advance of labor bnngs about a pro- 
gressive increase m uterme tonus, strength of 
the mtermittent contractions, total amount of 
energy expended, and frequency of contrac- 
tions It shortens the duration of the con- 
tractions 

2 Pnmiparas expenence a significantly 
higher tonus throughout labor than do mul- 
tiparas 

3 Multiparas expenence significantly 
stronger contractions throughout labor than 
do pnmiparas 

4 Dystoaa significantly mcreases the al- 
ready high tonus of pnmiparas and the al- 
ready strong contractions of the multiparas 
It prolongs the duration of the contractions 
of all patients 

5 The Ldrfind tocograph offers a smtable 
means for studymg the contractions of the 
human uterus throughout labor 
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A STUD^ OF THE POSTERIOR URETHRA IN THE 
NEWBORN FEMALE 


^^UL^aSA.BE^E\E.VTT SLD Nnr lort, Nrw 


D uring Uie put n jean tiwre 

been more re*eajth on the female 
nretim thaoat any otlw time. The 
many nnerplained tymptoma refef 
able to the female kurer urinary tract *»»■ 
prompted thii reaetrdi Twinen 
the fe m al e nrethra haa betomc only the resting 
place for the cystoscope in inveatfgadng the 
oiaridef htan> promlttent orolofftstJ nave 
uodertaken the a^y of the female urethra 
Trith the Idea in mind that the undentandins 
for sneh sympiUrms would be fmiod here- 
The firrt Investigaton condtxled that there 
were ^ands thro^pboot the entire urethra, 
and that the group of glands found ia the po»- 
terfor urethra were the cause of many of tneae 
symptoms. 

The p urp ose of this paper is to detennbe 
(a) the presence or tbMce of gUods In the 
posterior urethra (bl the nature of the foUs 
of the oretltra, (c) the structure of the ore 
thral wall, and fd) to Itst and ioterpset other 
hlstologkml dodlogs. 


UISIUKY 

These glands were said to be the booulogoe 
of the prostate in tte male and reacted to Iiv- 
fection in much the tame manocT as the pros' 
tate For sereral yean this remained the ac 
cepted baas for lower urmary tract symptooia 
in the female, Two lQ>TftIgiton studied 
serial postmortem sections of the urethra lo 
all decades of life- They found Skene a glands 
tn the anterior third and some glandular atrac 
tores and parts of Skene ■ glands in the mid 
die third. At do thne bowerer were glands 
found in the posterior third of the urethra. 
Some wotkets felt that those strocturea which 
,rcro for glands were in reality folds 

of the mnams roembfaae Tbetc fiodings 
were confinned trr later in\-eslrgators. Before 
long two diHerent tchools of thought de 

Fraa tb DfputBnU W LpSip ud f irt Ag «( K*« 
Ycrt U*diiaJ Centt* 


TtJoped as to the stroctnfe of the pcsttm 
nrtthra. One group were of the ophko tkl 
there were gtaods horoologous to tnc jawtitf 
In the posterior third and the othw bfCmd 
there were oooe 

Folsom, in writing on the subvert of tt? 
female urethra in igrj dtcdasolesofdtnxiic 
urologkaj cases *h£± were referred to hfa. 
In each case the iremptoms were bcmlnj, 
quency and cofaf in the bladder* oieiik** 
penod of time. These cases had had s tin 
ongh exammatioo with pyelograics and Ud- 
ney function tests of the upper— Udacy mt* 
th^ bladder— tract the blad^ and tripw 
had been studied caitfuDy with the 
scope yet. nothing could be found to scoesi 
for the sjunDtoms. The uret hra was naiitUir 
neglected in each tnstanen. Fofaom ob- 
served a marked bflammalosy prectss ki tke 
poateTic>r urethra ol these fanalcs and dc 
scribed a "coDarette'’ formation at the %T*ksl 
neck hi some There was abundant grortk 
of tissue in this region aixl it was “nlckfljimejr 
the female prostate." Because of the chro- 
nidty of lymptocQs and penotence of tuBK 
factions In the posteriof urethra of these ft 
males, particularly at the vesical neck, he 
beUerea there most be glindaiir elenjenlj fa 
tissues which wo^ be the nte of eo- 
largemenl or the basis oI chronic loflSTWos 
lion Several photomicrogriphs srere iton 
demonstrating glandolar e+cmentj In the 
posterior uretW. 

Interest in subject was srlmnlited and 
McKjmzie and Beck, la 1036 cut yo ^pat 
mortem spedmens of femaio urethrae tep- 
tudbaiiy in an effort to determioe 
or not there were glands in the urethra tod 
the niture of the mucous roembraao- 

Klactmt ctaes were fai the first deca de of Efe 
Ffie of the sperimens of chUdrcp were nd 
serially AD others were cut ciery too nuaa 
They coeduded that there were s Ij-pa « 
normal bladder neck and urethra fa) smootb 


*4 
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V^p j Crtvi'i ^•clion of urethra uilh all li*- 'mU' inlacl 


Ikcau'C of thi't. contlicUriR linding"; In so 
mam compctciU iirologisl^ it nas thought 
that a careful btiuh of the normal urethra, 
particularU in its proximal one-third where 
all the pathological conditions under question 
exist might help to throw «omc light on this 
problem The urethra of the newborn infant 
would be the least apt to haxe been exjxised 
to infection or trauma and, therefore, least apt 
to ha\e Its true anatome and histolog\ dis- 
torted This ma\ approach the microscopic 
picture 01 the normal lemale urethra Refer- 
ence will he made parlieularh as to the pres- 
ence or absence of glands in the posterior 
urethra 


M\TERI\L \ND METHODS 

Postmortem specimens were obtained from 
21 fullterm infant-, ranging m age from 14 
months to stillborn Two additional speci- 
mens were obtained trom 7 month premature 
infants who had li\cd for 24 hours \ third 
additional specimen was taken from a 7 
month old premature infant who was still- 
born The specimens were removed from the 
bode 111 lolo, that is the entire length of the 
urethra with the bladder intact and part of 
the aagina This was done by splitting the 
svmphesis pubis The bodj of the bladder 
was then removed and all retained unne wms 
expelled The urethra was then measured 



from the neck of the bladder to the meatus 
and from the neck of the bladder to the inter- 
ureteric ridge of the trigone The trigone was 
then cut awax from the neck of the bladder, 
labelled, and saxed in a bottle containing 4 
per cent formaldehxdc The anterior two- 
tliirds of the uretbra was then cut aw ax from 
the jKisterior third labelled md jiHced in a 
separate bottle \ stiidx xxas then made of 
the postenor urethra alone, and it is hoped to 
continue the inxe-,tigations into the trigone 
or into the antenor urethra Ml specimens 
XX ere fixed in the usual manner in 4 per cent 
formaldehxde Seven of the first specimens 
xvere sectioned longitudinallx after the urc- 



Tir 6 Cross section bIioimor catemous tissue under 
higher miRnification X64 




du-gBoied a* coocrtUOQ (ormatloos hi 
the muacolaru ibucomc of t female urethn." 
Id each ciae adooui tod tatmlar cUnds irere 
fouDd m the posterior urethra. lo ooe caac 
the^ Tere alw found in the tngone. Stx 
other fpedmen* of female urethrae were sec 
tioned and, io etch iutaoce gUnda were 
fotind in the posterior urethra. He betiered 
that the concrttVona onfinated In mdlmeotajT 



rqc j l octtriaf Md tm b kBattodraaS/ r«l Kc 


pcottatk portiOTa. No concretwct* werttro 
found IQ the finmn nests. The fact thal Ibr 
concretionapeBetraled deepfrartsuedtoicol 
to their protalic orifin. 

Patch and Rhea, Id 1935 Ultered that dr 
atu ia Bruan t ceiu trere the rmit of a 
aecreton proem in which tiD cDlimmai rrih 
de%'ck>pcd at the eqaenac of BomTuadlfit rrih 
and secreted roudn ahkh aaa detnomtntrd 
b\ aectiooi stained hrt rDodcaxmlne Thei 
belie%Td that an irritated mucoos membm* 
iiia> uadeigo such metaplasia. These chiojro 
were folkni^ mjcr o sco p kan\ br the atillw 
In the OTtrophlc Uaddetof a 3 >-caroldct*VJ 
oonj in 1040, reported a ease of cooipfrtr 
urinary retention in a female 66 irar* of iff 
cured In remorinw the obstruction with tie 
cold eultlng pungi instrumenL ‘kctiotti cf 
the tiMue remoied showed inflammauofi of 
periurethral glands and the pcoductwo of 
tnaried Jocal fibrosa. Tbompsoo on the 
other hand reported 14 case^ ( ewica! t tfri 
obstruction in the female which were reCcrra 
bs resection. The resected sperimmi arrr 
studied ralcroscopkaUi and in 00 hutan^ 
were glinda of an\ kind found and be coul* 
(jhw DO msoQ for the cause of the obstruction. 
HowrvTf be proposed, as a posaOde etpfau 
tkm that h3-perpfaiia of the epitbenum « 
i^'peitnjphv of the sphincter raosde occtin 
and causes retention. 
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rig II Cross section of polypoid groMth taken through polypoid growth leaving the floor of the urethra X6i 
its base Intraepithelial gland seen at G X6i Fig 13 Cross section of polypoid growth nearer the 

Fig 12 Section through F, in Figure lo, showing bladder Intraepithelial gland still present, G Xdr 


FINDINGS have Skene’s glands ever been found extend- 

In order to minimize pmssibilities of misin- mg mto the posterior third of the urethra 
terpreting the description of findings, only With this in mind then, the groups of glandu- 
the B N A terms will be used Instead of lar structures m the postenor urethra cannot 
terms such as up, down, above, and so forth, ordinarily be said to belong to Skene’s glands 
the words cephalad, caudad, proximal, and However, in this investigation, glandular struc- 
thc like will be substituted tures found m the posterior third and found 

It IS agreed by all that the paraurethral, continuing distall} were followed out mto the 
compound tubuloalveolar glands of Skene are middle third The middle third was then sec- 
always found occupying the anterior third tioned serially to follow out the course of 
and sometimes the middle third of the ure- these structures In other words, a distmct 
thra Its ducts empty into the floor of the effort is made to stud} glands other than those 
urethra just proxunal to the meatus These of Skene This study is limited as much as 
glands have been knoivn to encircle the ure- possible to the proximal third of the female 
thra completely Hoiiever, in no instance urethra, 1 e , the posterior urethra 
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^lg II Fig 12 Fig 13 


Fig II Cross lection of poljTioiil grow Ih taken through polypoid growth leasing the floor of the urethra X6t 
Its base Intraepithelial gland scemt C XOi Fig 13 Cross section of nolj-poid growth nearer the 

Fig 12 Section through B in Figure 10, showing bladder Intraepithelial gland still present, C X61 


FINDINGS 

In order to niinimi/e possibilities of raisin- 
Icqircting the description of findings, only 
the BN A terms Mill be used Instead of 
terms such as up, down, above, and so forth, 
the words cephalad, caudad, provimal, and 
the like will be substituted 
It is agreed In all that the paraurethral, 
tonipound tubuloah colar glands of Skene arc 
alw a\ s found occupe ing the anterior third 
and sometimes the middle third of the ure- 
thra Its ducts empU into the floor of the 
urethra just proximal to the meatus These 
glands haxe been known to encircle the ure- 
thra eomplelch llowcxer in no instance 



1> 14 llw-h rn-m‘Kjtin o' growth dcrao-inriung 
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have Skene’s glands ex cr been found extend- 
ing into the posterior third of the urethra 
With this in mind then, the groups of glandu- 
lar structures in the posterior urethra cannot 
ordinanh be said to belong to Skene’s glands 
Howex cr, in thisinx'cstigation, glandular struc- 
tures found m the posterior third and found 
continuing distallx were followed out into the 
middle third The middle third w as then sec- 
tioned senalh to follow out the course of 
these structures In other words, a distinct 
effort is made to studx glands other than those 
of Skene This studx is limited as much as 
possible to the proximal third of the female 
urethra 1 c , the posterior urethra 
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Fig 1 1 Scl i-rmlic ilramrg il'u intng a huge cvsl of 
iFc urilhral w ill in iFc p>^ c-'o iFir*! 
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A lonjliudlnal rction ihrou^t tbtf aniftior 
half of a Brsrbofii urethra b *hcmn In Fyrure 
1 CoBc(dmb]e ^landaUr (ante t> Kcn ia 
the upper npht haad ride o^ (be photofntcro- 
graph. It will be noted (hit Slerte • pbnda 


peDetiatepradica]!} the entire raarfnhrcwt 
of the nrethra Th« are *crn lo the reatnl 
lower porttoo of (be aectlon The lenniwJ 
aI%ToIi of lhe*e plaodi arc mule up of tiD 
colonmar epttbdiam. Duet atmelurw fix 
to the outlet of Skene • Rlandi are LncJ br 
tramltjoQal eptlbelrooL \t the jnnctaio ef 
the middle and anterior third alor^ldaiBldir 
itruclorc can be Kcn opeolnp Into the loma 
with Kinw rauens e l cm a iU. Thk b deiBoo- 
tlraled in Ibb lectxm and fc» teen efnptrbi 
Into the floor ol the nrethra at the upper ett 
ter of the phototnvCTOgTaph 

\ looptudinal •ectoo of the pewterfor are- 
thrm of the »amc apcctmen b ihown in Flprt 
1 Here HC «ee trinaitioQal cpilhcfiiiBi UalBg 
ibe urethra. The miacular coati arc «eD df 
acribed and there art no gUodular rtrutluo. 

It will be noted under Material and 
^^etbo(b” that cnlv the hr>t ^ caret were ret 
lonplodinallr A pood rca«oo for tbb bwtti 
10 Figure j A fold of the mucom nintJjrxBe 
lateen in the lurwn of the urethra tn tbbaec 
tion of the potlcrior urethra. Thu b quite 
cocifujinp and awb feJda are enltrri;’ eiffol- 
noted when ctdi» aectkm* are mule Ik* 
e^T^ DO glandular ilructorra are retn In tha 
pfaotocnKTtipTapfa 
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When cross sections were made of the ure- 
thra with all its walls intact, a clear-cut well 
oriented picture was obtained Such a picture 
IS seen in Figure 4 This is the urethra of a 
7 month old fetus Folds of the urethra are 
clearly seen without the necessity of studymg 
senal sections to eliminate them as glands 
Small cr)TDts are easily identified and the nor- 
mal shape of the urethra is preserved The 
cnsta urethrahs is quite prominent and con- 
tains a good deal of cavernous tissue Actu- 
allv, the urethra is embedded m cavernous 
tissue There are no glands seen m this speci- 
men The muscularis is well defined The 
vaginal epithelium is clearly seen m the low- 
est portion of the figure and a very good pic- 
ture of the thickness of the urethral floor is 
noted at a glance 

Another photomicrograph of a cross section 
of the postenor urethra of a newborn infant 
IS seen in Figure 5 This illustrates very well 
the prominent cnsta urethralis and the ca- 
vernous tissue Several small folds are seen 
projecting into the lumen of the urethra The 
dark areas seen in this figure have no signifi- 
cance as they are merely an artifact concentra- 
tion of stain It is noted that no glandular 
structures exist m this postenor urethra It 
may be well to add here that these are repre- 



Fig 19 Photomicrograph shomng a glandular struc- 
ture taking the mucicarmme stain X33S 


sentative photomicrographs of the postenor 
urethra throughout When it is stated that no 
glands are seen it is meant that no glands are 
seen m any other part of the posterior urethra 
A high power magnification of the urethral 
mucosa is shown m Figure 6 This effectively 
demonstrates the cavernous tissue and numer- 
ous blood sinuses In this specunen no glandu- 
lar structures were seen in postenor urethra 



tip 30 Cro^s sccUon through posterior Urethra shomng 
lumen of urethra at top \-aginal epithelium below 
^ Pl>cr U\ othirds is studded \\nlh glandular structures X 26 
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The urethn neNTr •e«mi to reuin a cod 
ttant Bhapr: or assosM a podtfen io 

al] ip e am gtt. It ti noted ia 7 wlnt 

an odd thape it maj attajn Here ihm axe 
man> tmger-Uke pro;ectkrtu of the nreUira 
ertendjiig {a different directioni dividing the 
urethral wall Into tune folds. This Is a good 
instance to ibow how longitudinal sectMus 
might caaO^ confav an lovesttgator In a 
citu section of an Intact urethra, aQ out 
pocchings are imntcdistelv Identified at a 
glance There are no epithelial rennants be 




Ha. y ScntGAODDQtiV^rnKUltrf Kirt*nns!v. 


tow the mucoa and there are eo gtzaiiahr 
Btnetures seen Howe v er there k s toii 
nest of cpithdiaf ceQs seen just to the nghef 
Ibt sec o nd upper vertical profertioQ a tie 
upper center of the ptutorofoognph. Tia 
b a so called too Brunn aest since it has se 
conwetioo with the lining qiithcixnm. 

In X case a Iv-mphocj^ infiltratioo bi 
been seen about the urethra. Thu b 
den» nstra ted m Figure 8 The fold In the et 
txeme right hand li^ of the lumen li besrST 
Infiltrated with h’mpiwc>'tei. Thu wsi hi » 
newborn wbo half lived for 5 davs. Theerbu 

urethralb is well outiined. 
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The photonucrograph shown m Figure 9 
from posterior urethra of Case 21 is shown 
here to have the reader appreaate how differ- 
ent this IS from all others seen It is noticed 
at a glance that there are many glandular 
structures seen about the urethra Some of 
these structures m the immediate vianit)' of 
the urethra are seen emptying into it when 
studied m senal sections These structures 
near the urethra are Imed by transitional epi- 
thelium Some contam keratin and squamous 
cells but most of them do not Here, too, at a 
glance the extent of these structures is seen 
and the muscular wall of the urethra is well 
outlmed There is a large group of glandular 
structures seen in the lower left-hand comer 
These are Imed by columnar epithelium ivnth 
dear cjdoplasm These glands rest on a bed 
of stnped musde They cannot be considered 
folds or epithehal nests and by studjnng the 
serial sections they are found to end bhndly 
A poljpoid growth was seen m the ure- 
thra m only one specimen A schematic 
drawmg of this growth is shown in Figure 

10 This was one of the specunens m which 
an masion had been made through the roof 
m order to lay out the urethra The growth 
was seen macroscopically ansmg from the 
cnsta urethrahs No other abnormahty had 
been seen m this specimen The growth 
occupied the entire postenor urethra and the 
planes of section descnbed in this paper are 
shown at A , B, and C respectively A cross 
section taken through A is shown m Figure 

11 It demonstrates a layer of cavernous 
tissue m the submucosa and at the base of 
the polypoid growth A small mtraepithehal 
glandular structure is seen at G No other 
abnormalities are seen microscopically and no 
other glandular structures make their ap- 
pearance A cross section through B (Fig 12) 
is taken to show where this polypoid growth 
leaves the mucous membrane of the urethra 
A section through C (Fig 13) is taken closer 
to the bladder and here, too, there are no 
glandular structures It will be noted that 
cavernous tissue is seen m all sections The 
mtraepithehal gland seen at G extends 
throughout the greater part of the postenor 
urethra without altenng its size or position 
A very high magnification of the polypoid 


growth IS shown in Figure 14 It consists al- 
most wholly of the connective tissue It 
might be well to add that this specimen was 
obtained from a 2 day old infant who died 
of congenital heart disease This growth was 
quite prominent to the naked eye in the gross 
speamen and when compared to the small 
lumen of a newborn female urethra it as- 
sumes gigantic proportions It is quite ob- 
vious how easily such a structure may cause 
an impairment of the normal urinary stream 
Microscopic findings of this tissue are entirely 
in keepmg with those of G Thompson who 
studied pieces of tissue resected from the 
bladder necks of 24 females who had been 
suffermg from partial urinary obstruction 
As in his cases, no evidence of glandular tissue 
was found in the substance of the removed 
tissue 

The next specimen is from Case 19 m which 
a huge cj'st was found m the lateral aspect 
of the floor of the urethra (Fig 15) The 
length of the urethra from the meatus to the 
bladder neck in this specimen measured 18 
millimeters The proximal 7 milhmeters was 
embedded in parafiin and sectioned in the 
usual manner every 6 micra beginnmg at its 
distal end and proceeding toward the bladder 
In the first 75 sections, a hyperplasia of 
squamous epithelium could be seen m the 
urethra together with several outpouchmgs 
of its epithehal lining The mucous mem- 
brane m several instances showed intraepi- 
thehal vacuoles filled with keratm-like sub- 
stance In several places desquamated keratm 
was seen m the lumen of the urethra 

In the 75th section, or approximately o 4 
millimeter from the distal end of this em- 
bedded speamen, several small glandular 
structures appeared m the lateral part of the 
specimen These were deeply embedded in 
the musculature of the urethra and assumed 
a lateral and caudal relationship to it Each 
gland was Imed by definite columnar epi- 
thelium with clear cytoplasm and typically 
flattened basal nuclei Each individual sec- 
tion was carefully studied and the glands were 
seen to fuse as the bladder was approached 
This appeared about 125 micra from its origin 
The photomicrograph m Figure 16 clearly 
shows It with Its relation to the urethra at A 
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It ma> be veQ to note here that the ucthra 
utoriwd *n donated, fiatteoed «ppe»raace 
arith one cod taroed np and the otoCT dowo 
There were •c^'e^al nnall ootpoochinp ol the 
mxKOt^ A» the atady m carried out toward 
the bladder this glandiilar atructnre Increaaed 
traneodooilv in aize out of alt pniportioo 
to the growth of fli neighboring gWdi. lu 
lining (^tbcUom then began to tahe od the 
character of ftratided aqoanxiat epIU^iom 
with an nnusuaHy heaN^ layer of aquamous 
cellj. Thh b wdl acen In ITgcre 17 

The Innermost lajen of these aquanKnu 
cdU becacoe detached and deaqoamated Into 
the lumen of the gland. The fmaen fa turn 
rapidly became picked with dewruamated 
ceils ajvl keratin. GUndoUr epithmum vaa 
no iooger aeen In Its Up lug piembrane. Aa 
thli ftnjchire incrcaaed in gae ft incorporaled 
all its nef^boiirtg glands, ruptored tbelr 
walls and locorporatid tbCT bto the one 
structure (Tig 18) This occumd lo moch 
the same manner ai a Urre drop of memiry 
tfioorporates Its neighbor^ arnall dropfeta. 
In thb way thb ae^ formed crit b«mme 
larger and larger at the expense ^ ita nekb- 
borlng glands and it iru aooo packed with 
kcratm and desquamated cella. Itaasmneda 
qiheroidal tbape with distended wads aa If 
under preasore of the packed keratin in ita 
lumen. The cyst becam broadest In diam- 
eter about /$ mUhineter frocn the neck of 
the bladder It occopwd the entire posterior 
urethra and, at no point, did rt ever commool 
cate with the urethra Itaelf In one part of 
the speamen it was aeparated frocn toe arc 
thra jUft a few strands of CDanectlve lb- 
■oe The structure ended before the neck of 
the bladder was reached. 

As has been stated preranislj only even 
tifth slide had been stained with heniatai)-!^ 
and eoain Thb bring an uoufual finding it 
was tlvTT possible to appi} different stains at 
any given lectloei. The mctocanmne ataln 
WS4 applied to several of these scctwua and 1 
giandular itructare b wtO iUitstrated taking 
the stain m iTgure 19 Modn takes a deep 
red sta in which appears black In the onSnaiy 
bUckandwhitcpbotomicrograph Tbeplwto' 
rakrographs showing Ibe relatiofiihlp and 
siie of the owt suggest the gieatcr pjtsBire 


exerted on the cyit from wiihk, FortaaitriT 
thb structure had not had Its contou cL 
tied spontaneouilT Into the uirthn « bi 
process of dissect too. 


What the eipianaboo for the foemtia cf 
thb CTst can be IS open for dai^ikiB. 
ever there have be« many recent iareflip. 
lions on the effect of estrogeok sabWiaB 
wluch may shed tome light co thb proUa 
One explanation offered hu been thjt tb 
cstrogejia formed In the mother paa os b 
(be fetus through placental drmlatkiti, emi 
a specific action on certain epltbelbl rtre 
tom. Squamoui metaplada of the pnuik 
urethra and the prostatic glands b tlv enr 
boro has been well described by Brodr od 
Goidmau. Certalnlj there has been sas^ 
in the eplthriol str^ure of thb cyst freo n 
definitely glandular beginning to Its find 
keratinixed stage. Thbmaybeatestswfio- 
tion of a pbywiologicsJ reactioo. It nogn be 
weQ to mention that a seetkio Uka tt the 
broadest point of this c^Tt ghrea thb strse 
Cure the Ideottcal appearance of a u'mu«a 
sebaceWB cj-st Tl^ are no semteer nli 
and the behavior of the epftheffom h bb 
that 0/ squamous ctlla of low vitalltr They 
degenerate and desquamate into the teseo- 
In the light of th^ recent favestigitkiH 
00 estrogenJe effects b the offspring k h 
pertinent to add that I haw gow Into tk 
history of the mother of thb infant of 4 wttki 
She b a ^ year old Irbh housewife who ku 
never ba^ miscarriage or lues and there bn 
been no history of eudoaine disorder lief 
menstrual cyde has always been regnbr sad 
has been interrupted only by thb firrt pr; 


nanc\ 

A cross section of a posterior urethra of » 
fall term Infant who Uvrf for 3 days fa sherrs 
m Figure so. Here at a giance ooe can 
glandular structure* itodd^ throwboct Ik 
upper two-thirds of the pbotomkrogiarh 
TTie urethra b seen in the upper port** sni 
the vagina below OrieotatlOT h oe fa caiy 
and the lowennoft glands are seen lytej 
bed of striated mnide The striated 
b well brought out with the phoipho(angs« 
aad bematotj-ilo stab The glandnbr struc 
tura In the upper portico of the figure 
lined by roodlfied transitiooil epfihewon 
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SimGER\ GYNECOUX;-\ AND OBSTETRICS 


3 A insft cyst o{ gUnduUr origin which 
hsd andergoae •quamouj metsjdjrit^ piob- 
sbly on Uw bull of estn)ecnlc srimolitloo 
wu fonnd io i case 

j ApoI>7»ldgroirthvtiKcnlQ I IniUnce. 

4 The femile crethn U embedded In cav 
cnxmi tlwne. 

5 The crista niethialls Is the moat coi>- 
lUot and prominent fold of the fetnale nte 
thra. 

6 Glandular itructurea usaaDr doappear 
from posterior female urethra before the yth 
fetal month as ibown by the fact that none 
of the premature tpedm^ iboved ^iandolar 
•Iructures in the ptalenor urethra, iboogb 
only 3 such cases were studied 
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7 « SURGERY G\T«.ECOLOG\ 

cbrofiK: edcmj- Uowever Ziminmniii hu 
rbown thal the fibnnij b tnore Itl^ y tnflam 
nutory in origin and be preaenU the followinjt 
e%-idenct 

I The long ajds of the patch u touall} 
parallel to the iTirii and In mao> instances the 
N-ancaiily my be palpated ai a ctoont oc 
channel naaalng throujp the board like area. 
Infra red pbotographj bean out thb refa 
tlowhlp 

a No paralici erbU between tl* exten 
dreiies* of the I’aricodtiei arnl the severity of 
the ihin leilaai. One ma) firtd extensive 
ulceration with snail varices and convendy 
tremeodoos dllatatioas without evidence of 
skm Inrohrmeot, 

3 The area of involvement does not Ue in 
the moit dependent portiocts where congeflikni 
would be most aevere. 

a. The lesiotts are sharply dreonuoibed 
which Uct would be diflicuft to explain on the 
basb of chrooic ooQgestbo. 

5 Long atTvttng chronic passive oooges- 
tlon b not tsaooatm with iodontiona of thla 
sort. 

If one u to accept theK argomenta, H 
appears logical that phlefaitic faifUinmator> 
dlacase forms the bass of varicose iodorationa 
and nlcers. Sindlariy other iocalixed soben- 
taneous fibroplastic proceaaes may lead to a 
drcolatory deficiency of the akin, aa b com 
mooly sem f^kming infiamraatory ledona of 
the deep vnna How a deep phlebltb extends 
to InroTve the sabentaneens structures b stlU 
unknown. It is assumed that the process 
utilizes the dilated conuniinkating \tids 
(which are moat numercHis in the loww third 
the leg where Involvnnent b prooe to 
occur) to extend outaide the crural faaaa. The 
prmcnce of chronic capillary stads and edema 
does not appear to be a primary eOokjpcal 
agent bot probably contributes to the dcUjvd 
tv^Hng of ulcers. 

T/wl scarring may occauoOaJly result from 
trauma, particulariy when there is a commln 
uted fracture of the lower leg or a n kle. Such 
fractures arc apt to Injure aw thrombose the 
major ^■enous trunks. In addlOon the vas- 
cular bed of the skb may be damaged or a 
brge subcutaneous hematoma may form and 
when organized produce a dense tear ma», ao 


AND OBOTTRICS 

that the cutaneous orcalatlofl betureo b 
piired. The end result b a Uraol 
scribed area of dbcnlored, baeay 
atrophic tkin. Ulceratfcn b Qelr to Uw 
aJtdiuch ol(mnprogn»alocsgU*.»iMrre« 
as vancoae leslcrns. 

Once ulceration has occurred, inotbr fa 

tor sccoodary infection, b Introdwei ITvn- 

qrgauisDis, by stimulating defetoe mtdr- 
bma, iuTthci Inoease amoont cf tx 
tbiue present. Long standing iricen teem 
hi an area of skin haiisg so ihtw 
cartOagioous cocdstcccy and u ana k 
volved in recurrent ufceratiocB fgdi k 
become more atrophic and m.trwrmhid fai 
each attack. 

Besides the factor of local scarring, o6e 
Was understood elements may be h ii j id 
Obesity b a frem^t coarplkadao sMi 
impedes healing Thb efiect nay be dx li 
hypotbytnldtsn lo scent tknjgb aanr d 
th^ b^iduAb ha\-e metabolic rsta 
wnuiJ limJta. 

The elect ^ patent and bcampetat ni 
cosities on cuUntoos nalntloe b Ungb b 
be of Importance only when there b codtl 
fanpairiDnit of the circulatioe from [zn- 
phfebltic scarring The few narrowed chsasrl. 
which pass through the scar art able to tarn 
only a limited amount of blood beciBic « 
first the mecfaumcal obstructicn sod, weead. 
the Stans and trauma produced by fata 
trauDuitled peripherallr through the Tinct». 
Thb latter effect b ordinarily of small fapjr 
tance nnct it b spread over a wide am d 
capfllaries, bot when la comblntdoo 
otntT drculatory detercnls, Us hiUneoce h 
ai^ified. 

The obliteration of vartoae \Tiniorlh<'* 
of supporthx bandages leads to the besSog a 

olctfsb^use both forms of treatment tod 

prevent distal capillary damage from ire^s 
surges and vToous sta^ These roetcim am 
tbmfore of value because they rernow 
of the load on the vascular bed and dlo* » 
more oormal fiow of blood Further 
gatJbn U needed on thU particular jia* * 
the problem , 

To tummariie the tjpei and f*^'^ 
vxjl^Td in the production of Indolcot acc'> 
the foUoadng outline fa lododcd 
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Utbos ol tike nte of bet lug tquore ceotl* 
metersperwwk for the tottlperb^ioroived 
Ift repofr yield &a iMe-i of the effecUvene** of 
tiv trestmeot used \ gauge Is thus eiUb- 
lahed which mtj be used to evaluelo rerious 
forms of tbcrmpy Cases selected are rrort 
senUtiw of the factors ander conslderaUnn 
Table I indades a somman of reiulta. 

TM* nmflt vamfin tdctr A total of 37 auch 
cases was studied »7 patients were treated 
with clastic adhetrvT bartdagei aod 10 with 
Unnas boots. These ukers varied la duration 
{icd I to 78 wcrfa the average being to 
weeks. The anodatcd I'aricostlies were either 
3 or 4 plus dfUtaUoas aixl all ioanDpeteoL 

The ulcers treated with elaslk adhesive 
were aH healed within 9 weeks, though one 
was doaed u carl> as 3 weeks after the com 
mencement of trcatinenl The corves of 
KfUttg for this group of cases show a syro- 
metricaJ tieiKl not trnsinillar to that observed 
by Douglas and Anderson. 

A comparison of the h ea l i ng la these 17 
cases with the calculated time necesory for 
cnmfJcte healing of defects of rimilar rite bi 


aoimal skb Is of intemt CTtUe D). 

formulas of Ihj Nooy were used In taaiht tie 

calcnlatiooi. Fifteen ulcers healed less rt^ 
than defects in the nonnal skin wi ta p 
tTertge of about 1 weeks delay Serea olaB 

wm healed at the same time as the theoretjol 

IcsiODS, aod 5 healed more rapWlv (sboot t 
weeks futer) These Sgures Iwhcite that » 
Influence of the paliolcigkal proces wi 
voiced la the productioo ^ ordinary ^ ^rkinc 
ulcers it relabvelT small and casDy ortra^ 
by the use of clastic adherive plaster wfl 
the inhiWtorj factor Is reduced to the poW 
where ceD repair b pcsribfe, proRfciatiX 
cxfds at about the narmti rate. ^ 

In order toesUbliiha«tandardwh^(^ 
be used to determioe the effect of 

etiological elenieoU these cases were fiw 

into 3 groupa those ulcers smaller ^ 
square cetiljmetCTS, those betacen o-l 5 
13 square centimeters, and those hctwtfo 
and 14 square centlmeterv Thb b 
because the bitfcd die of the Je^ b 
tant in dctemunlng the nte of heslmg 
Carrel and Hartman and Du Noor ^ 
shown that large woundi heal more nF“v 
than unaJler ones. Such gnHipIng alsJ 
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'whiA iKtJed «t A rtt£ of ojt squcre centl 
meter per week 

Vkrralien induced by franma. Fnctum of 
the leg md takle miy n dfatorb the dren- 
latkm tbtt he«linf of catueotts leskm* {« 
Inhibited Two cue* fflostrate tbt<- 

5 Tevi old, had t co mp oond both-booe 
Inctnre tn the middk tHrd of Wf lo ik> Um brfon 
admlwliM. An oicer nmaioed at the alt of th *Un 
pcrfontkm over the emt of the tlbU and wta cut 
rramded bjr the tTpioU Indoratfoo which 

Invohrd the lower two-thirtU of the leg. Initial ate 
of le^oo waa 4 t aqttaia centlmeten and the nt of 
heaCaf oAS tqtiaie centimeter per week. 

H.J eryeanokhbroke hltl^ aboretbe ankka 
jeara poor to admfartxL Slaoe thii I furj the oile 
and foot nrefled whcnerer b< araa op and anxred 
Dmlnf the laat TTara the am tha lower 
f th* leg became iocrcaala^ bd^ted. Two 
year* go an oker appeared, lllien drat teen tMa 
reeaaared 1.3 aqoara centfcoeteri H Iwaled at rat* 
of ) 8 aqure cenb meter per week. 

In both tbe«e potkati there wu do crldence 
of TCDOtu dOatatloiL 

Sereraf facien cemhined WTieie ac rc a l 
of the*e coodltcQ* are inteilvTd betIlDg b 
almost alw*)^ flow aod irregoUr Three 
caJes QhBtrtte thb 

One patient had a raiicoM nicer pfas cotniBb ted 
fractsre of the anUe and adraoced artrTkvdenwb. 
Initial ain of the leer wai 4 6 aquare cenumetm 
adit healed at rat of a r aqeare centlinHeT per 
week. 

There was an nke foCowing deep throoibcphle- 
bftlt In my short, obese pitimt ei(hln( aij 
pound* Idtiid aite of (he oleer au $4 aquare 
centuDeten It healed t rat of o.S4 aqoare cratl- 
meter per week. 

Another patient had a vadcc** nker locompeteot 
efos, phu obesity ( ro noonde) «ad artenoadero- 
sla. iintia] ite of the nicer was ( aqoaTe ctnli 
metera it healed t a rat of 9 tqnare centlnxief 
per week, 

\tmpffni4t*t%p^eHntbandasts Inw«ne 
patient* when mult^e Inhibiting factor* are 
preaent the ose of loppcHlive bandage* doe* 
not molt m aatWactorj bctlhig A brwf 
pimmsT T 0/ 4 cue* wiD {^emonatrste Ihb. 

Ji age so>*cifbed ropoarxh Thepatwothid 

fractare and esimsire deep throeuwiphlebus 
Thirty year* before admteinn th* mkldlr third of 
the left uhia was fractured. Three veara prior t 
dateiofi, be developed lobar pDemaaofai conipb 
cated by an eitensiv* dere thrombophlebiU* of the 
left leg. Rhik be was stiZI u> the bofpttal aa oker 
ppeared orer the site cf the old frartarc ThUnker 


enlarged rapidly and 00 £ttt adeWca «« kri 
•qnare centlmeten in area. Tlwre aw t 
brtwny cBclrdlnf ladoralioe e«caiS^ £rw fit 
knee to the ankle Elutlc tdbedec bntea cf 
local appBcalioea cf gentian Ic^ autairf ef 
alter so weeks the nicer wasredaced to s4l*?x- 
centlmeten. InspUeofcontifflnedlbentwtknta 
oe farther I mpn/ r mw nt hr th* aed so tMi 
S ponge prtssare was the* apptwd^ and akk te Aa 
aWer enlarged to 64.5 sqaare centimetm T> »a 
dtscontinced fieri aeeVs and HUstMucky^ 
der pp5ed locally nader the adbcm budi^ i>1 
the nicer cne tinned at aheat the saaw sue tel^o 
a total of 84 aeeii of treatmeat ae sj a uJ 
sqaast ccsdmelen. The pabeai ras Ihra sdiwf 
that skin gTaitiog and a modlbed Koedolew^nt 
tloo a ae Decesaary E refused tkh aH 

F.fi was 6 years old. Deep tbrcesbacMdu 
ith eetendve nkeratlon aad mack sciTTWf,rL> 
atirfiorasoiiar fnhnis, wcrepreiesb FVceesjen 
prior to b* dcrrl o rad a cdkkta ef Dr 

left foot. Infection led to a tkruetepUri 
which was followed within few noatla by tk 
appearance at an nicer in tk* middle tkfid of tiek} 
m had bad a 4 + ITasKfmaBB reactloa Iw ym 
and kad ecrir^ antihsetle (herapr (or Imti* 
and iDtemlltest perioda. Fire ywJ* C 
andtdeqnate thmpyauatajt^udWMarv 
tinned to tbe present time. When irW ten tk tks 
mmartd 37 7 tqnare rendmetsn. Hastk adtai^ 
and gen tian violet were ppCed t rrUyhttrr* 
SlztM weeks later the lem «* U iqamr (s^ 
metera In art* and costianed boat ufaiheriatK 
next so week*. 11 dropped out id tbe ckafe io*^* 
next so werk period and returned hh a hw H I 
square centimetera la aae. He was tjni* 7!^ •* 
tbe bore medkatioe and after 4 ecti *» w 
miined star fee . 

KZ. 6 f yean old, had a titaae i lcm ^ 
eiteasiTe lo^ icam^ and adnnerd artowo^ 
d* CTcer oa right leg was 4-4 aqiare ceatW tn ■ 
sue of an year* duratloo and ucCber 


s tkk* 


was 9 7 square renumcicj* 10 — j j'-rr . 

uon. Ooeyearpriort adaissicm bdalnai 
low MpbenoQs kgatioaa era pericjwcd 
Betting lie eoune of the Wofla. DariJC ad ^ 
was used and after 40 week* tbe aketa c™ 
til at U* onset fnght, 6 5 agnart cwtljrrtff’ 
left, aquar* centimeteT*) , . 

\ H 67 years of age, had ark y 
square cenbrneten In aac of 8 tears duTS ^_ _ 


uent DOCK ^ re piwDu*; 

^ eatenU <len»e scarring from f*^,^ 
lions After 76 weeks fnratmrtt fk a^ « J 
daced I s sqaare cefiUuirtm. M thl* 
vaners acre hetoated th tajeyllPc^ °* 
morrhuat Viler mere etU of elastic aefrew 
therapy the alcer roeasured 4 sqoare rttret 

aadaiDce tbe* basf iW t beewne «*»«■ 


In than oa balin* wa 'Tj'? 
after a >-ear or more of tberapv and K “ 
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induced b) Uk fibfocs depofiti. lloreappro- 
prUle b *onie procedure ludi « compi^ 
czdnon of the iodcmtioQ with fruiting or a 
modified Koodoieon operation which reflurta 
the detue anbcataiKotis tear and investtiic 
faseta. Theae methods postIMe a new 
iofTowth of capiBanea. 

If wry larye nken are pfcsenL there u a 
prolong^ period of dbabiLit) which may be 
ihortCDcd ^ akin grafdiif NewaUumaybe 
applied din^y to the lucer bed (Smith; or 
implanted Into a defect created by o( 

the whole indurated area (Douelaa) TbH 
Utter procedure b most vali^Ie becauie tl^ 
•carred rewn is removed, allowing the m 
growth of olood vcasels tufident to mafntam 
the vitality of the implant aiMi prevent break 
down Thb method b the one which b fol 
lowed bv oi wbeorrer possible. 

A itETHOo roa ncE rvatCATitw or 
cmtEa uooss <nr theiaft 
It b suggested that the healing rates ci 
sunpb viAoae ulcers, treated with elastic 
adUnr.'e baodagea. be used as a noge to test 
the efficiency of other forms of therapy 
Such a companson mar be made in the 
foQcrwtng manner IIk Initial size of the test 
ulcer IS determined with a cdlopbaDe tradng 
and tdanimetcr The area b divided bj the 
number of weeks needed for complete heaBng 
to yield the total healing rate. Thb U \h« 
compared with the veloat) of repair of a 
lesion of tlmrinr uze as indicated lo Figure i 
to note which treatment proroofes most rapid 
h eating 


A scries of such detenninatfanj wijtiJ rcti 

in a quantitathe e\aluation of tU effects 
nesa of the newer theripeutfc racoBto. 

tUUVUl\ 

The underlying bads of Indoleot okenlnn 
of the leg b depicted as a nutndoed ii 
eJeocy or bchei^ resdring from kolcfa 
trkul changes These fibrm ec 

arise because of veoota and arte^ dka 
processes or directly from triama t) th 
entantous blood soppy Tbc uml tno i 
chronic ulcerations ire ontllned with ww 
uon of the various dements invohed 

A quandtatl\‘e study of the efiedt of tin 
factors b presented In order to daiifj tU eft 
played by each and to indicate the tflertra 
ness of adbesne plaster In the Cmi 

ment of ukers. 

Suggestions for treatment art odend soil 
gauge (F« i) b p r eaented, with whkh «c 
may predict the h^mg rale of t dmpk nfi 
cose uktT of any given she, or which mtj h 
used to compare forms of therapv 
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THE EFFECT OF VARIOUS BLOOD SUBSTITUTES IN 
RESUSCITATION AFTER AN OTHERWISE 
FATAL HEMORRHAGE 


A C 1 Vi , Ph D , M D , H GREENGARD, Ph D , M D , I F STEIN, Jr , M S , F S GRODINS, 
M S , M D ,and D F DUTTON, B S , Chicago, Illinois 


T his study -uas undertaken to secure 
quantitative e\ndcnce concerning the 
value of the various blood substitutesin a 
hemorrhage which would be fatal if un- 
treated Many such substances have been tried 
in recent j ears, with conflicting reports regarding 
tlieir mcnt Beneficial results have been reported 
in vhicli it was not shown that the experimental 
or clinical subjects would have died without such 
intencntion We have been unable to find any 
e\ndencc pertaining to the therapy of traumatic 
shock or to the use of blood substitutes in which 
the recoveries observed could not be explained 
on the basis of chance or random samphng Tlie 
literature has been extensnely reviewed recenth 
(b 2, 7, is) 

The reduction in blood volume is obviously the 
most important lethal factor m acute hemor- 
rhage and, undoubtedly, is of major significance 
in traumatic shock Tor its restoration many 
substances have been emploied, including whole 
blood, plasma, serum, scrum albumin, hemo- 
globin solution, red cell suspension, acaaa, pectin, 
isinglass, melha Iccllulose, gelatin, and solutions of 
crastalloids Tliej have been tested bv a aanetj 
of techniques which render uncertain their rela- 
li\c cflicaca Usualh the expenmcntal animals 
were subjected to general anesthesia, frequentla 
hemorrhage was cmploacd which was not showai 
to be fatal in itself, or was induced b\ the re- 
jicatcd withdrawal of small quantities of blood 
o\cr a long period of time The latter procedure 
iffords little parallel to the clinical picture of 
hemorrhage as encountered in cnnl life or, more 
commonh, on the battle field, furthermore, the 
prolonged nature of tins mctliod invohcs com- 
plexities in the form of compensators meclianisms 
whidi grcatK increase the xainabilitx of the 
findings 

riic present urgent need of a safe, adequate, 
and casiK axnilable medium for the replacement 
of lost blood xolume led us to reins estigate the 
problem For this a uniform procedure ss-as de- 


v'A”' rhynolofo nnd Phirmirolop 

Northirtarra t'nhcniw Medical kchocr 


snsed on the basis of which the individual blood 
substitutes could be evaluated 

METHOD 

Iiiirodnctwn We chose to study resusatation 
from a single massism hemorrhage (a) because 
only one factor, namelj’’ loss of blood, is mitially 
involved, (b) because the extent of blood loss 
could be measured in regard to amount and dura- 
tion of the hemorrhage, (c) because a large single 
loss of blood IS the ts-pe of fatal hemorrhage which 
IS most hkely to occur m battle or avil life, and 
(d) because the use of blood substitutes has not 
been extensively studied after massive hemor- 
rhage 

It should be emphasized that in most of the ex- 
perimental and clinical work in which blood sub- 
stitutes have been used the chief therapeutic in- 
terest has been placed on the treatment of shock 
Shock has been produced usually by a procedure 
which has resulted in hemoconcentration and not 
in a significant loss of erv'throcy tes Shock has 
also been produced bx remoxnng loo cubic centi- 
meters of blood in an anesthetized dog and re- 
peating the hemorrhage at intervals usualh of 
30 minutes until the blood pressure has reached 
the “shock” level Hemorrhage of this type is not 
common on the battle field or in clinical practice 

In intCTprctuig the results obtained in this study, 
It IS important not to confuse our results with those 
obtained uhen the blood substitutes were used to 
combat traumatic shock in which a severe loss of 
blood has not occurred H a severe loss of blood has 
occurred, then we bcliexe that the results of our 
studx are directh applicable 

The method of bleeding and resuscitation Using 
healthx dogs and local procaine anesthesia, 
we exposed one common carotid artery and ex- 
ternal jugular X ein A large cannula was inserted 
into the artery for bleeding and another into the 
xein for gixing tlie transfusion after hemorrhage 
Bleeding xxas continued until tlie onset of acute 
“air hunger” or until respiration had ceased At 
this time the flow of blood from the cannula had 
stopped or was flowmg as infrequent drops The 
S<; 
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TABLE L — COTEIOL REKOUtHAOt KERIEI 
Dog* Ued Um w^■^^TWT^fn ai miimt {ran om omUd 
B T ttt j vltlant rr^dannext 



bkpod 5 cmd Into $. gachnted crlhidcr w fu 
v nWna couU bc znoRired. 'Ibt oontiaD at tbe 
hemonha^ wu mxmkd It Tirred from j to ao 
minnta. (It b knoim that blecthttf from a Lufo 
pe rtpb etal artery zzta) ceaae alter w bV>od pm- 
mre hat been martnOT reduced and lime for 
the ftmnatloD of a ckit ui oc otn ed.) 

I^cxi the bc naj t iha ge had ceated, the artery 
wat tied, and a Tolunie of the blood tabcdtQte 
ertuai to that of the blood loat wu injected into 
the Jognkr vda. The total tlax of the bjectlon 
mi aboQt 5 mhiatea. The ron wu tkd, aM the 
VDond after treatmat with eoUamlaiBlde wu 
doaed. The iphn*!* vrre then ba erv e d for re 
c oTtiy for a pedod of ai bona. Astopdea were 
performed In the cue or death, the lonn behq( 
t^ chief organ Inspected. Pii*: to death, when 
not famnediate blood wu drawn for vtudy of 
paeodoagshitmatiatL Tliii procedure waa carried 
out oo a aerfcf of 404 dcm Inctoding control 
yr oup of n TifTrak and dmrWr gTOuut in whkh 
the blood km wu replaced b> taiiDe aeniin. 
dtrated pkmta bepanniied piUama, dtiated 
blood, and tpccialgefa tin. AcaaaandpectJo 
were alao tested In tbm cases the animab were 
fewer In ntiinber for leasoni indicated below AD 
aohrtiwit were Intaied at bodv lempenturt and 
were free of fatsotublo matter 
attCLTB 

7 Ctntrd jT*«> A teiiea of 50 animals were 
subjected to the procedure aithmt replacemnit 

of biood loaa b-) a blood mbsUtat* 

Eighty-foQi per cent of the animals died after 
tnainy from 45 to 70 pcT ceot of their total blood 
The more detailed results re shown 
In Table 1 , . 

CmtmtML Since in a brre gtoup of ei^ 
menti It t» not feasai to determine the blood 
tie blood Tohnne of etch animal wu 
calculated on the batb of the aamoptlon that 


TABLE n.— lALETE fEUEJ 


Blood lew nflacinl bj njQil kImm cf f^XiC 



the blood Tnliune b equal to 0.5 per cent d tb 
dog’s body we^L The dog’s rcteoe «ki 
measured by mioos meth^ (4 6, to) kai ko 
found to range Iran 6 to 10 per cent cf tlebd]' 
weight. ADowinx for the ap c d fic fnritr d ta 
bl^ u i«55, U0 blood Tolmse wu a ri h ri 
u p.5 per cent of the dogb adght fa fnna. h 
tbe treated gronpf to follow, all aBfaah fra* 
which 40 per ml cf the aknkted blood riex 
erild not be obialped were discarded 
It b to be noted In Table I that oe anaBtirf b 
kiM of the dlfferat fri"wk fa |iu4a ii- 
fering by 5 per mt, the jnortiBcy was tk ■** 

saint urits. hiainl^JD 
■ nlrrmU the Uood Wai WU teplictd fajjueifiltjr 

wHh an equal vcJnine of 0.9 per cent anfinn dh 

r>^ in fiTifaty (Uatflled water Clf 

Tbe mortality n ai onlj sB per cent tJtet r* 
of ftomao to j8pet centof tbe totalUocn «*** 

(Table II) The majocity of the dog i ohH 
Immedfate but tempiaaiy recovery 
neaa wu feneraDy regained at, oe iMUy^ 
to, ccanpletioD of the infawkn, and the 
were al^ and » Ding within 5 mfaatO^T^ 
that died oanaDy becune comatose and 
alter or t boure and eipfred dwilly tbge^ 
Thus, the dccreawd the mortality ti* 

84 (ccaitnJ) to sS per cent. 

decldedlv ilgnificant imce It b dlffcm<r 

cuIghtocairDy chance only fa coot of 

of cTpeitmeots In which S® anc P 

treated animab were tacd. , 

Cnrnfwi That normal aaHoe iho^ 
licfcU la not aurrrblng fa view cf the «**■’* ? * 
CDOwleTation. nltmb 

bemorrhage atlD retained fa tbeir bloj’d 

fnim boutc«6iaUto<«4cHirthcftb^o>t^ 


cytea. It 


chronic anemia op live with S P®* o 
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TABLE in — SERUM SERIES 

Blood loss replaced b) an equal solunie of scrum 
prepared from defibnnatcd blood 


— • 

\o of 
dojrs 

Blood 

loss 

pw cent 

LKcd 

Dinl 

■Mortalitj 
per cent 

11 

4S-40 

8 

3 

*7 

i 

, S'>-54 

10 

a 

t J7 

9 

SS-S9 


2 

33 

7 

60--64 

S 

a 

29 

3 

Os-exj 

3 

z 

33 

7 


4 

3 

43 

I 

75- 

1 

0 

0 

ToUU 50 

45 -, 6 

37 

It 

a 6 


TABLE IV —GELATIN SERIES 

Blood loss replaced by an equal \olume of special gelatin in 
normal saline, adjusted to pH 7 4 unth sodium bicarbonate 


No of 
don* 

Blood 

loss 

per cent 

Li\cd 

Died 

1 MorUlit> 

1 per cent 

5 

j 40-44 

X 

I 

so 

6 

4 S --15 

4 

3 

33 

4 

St >“54 

s 


SO 

16 

55-59 

0 

7 

44 

0 

60-64 

7 

3 

32 

10 

65-60 

4 

6 

60 

3 

70-74 

3 

0 

0 

Totals 50 

40-74 

30 

0 

40 


globm value So, if tlic erj throc\ tes could be 
kept m circulation until the circulation could 
compensate for an acutely decreased blood vol- 
ume, then sumval might be anticipated 
Hoitmk sub]ected dogs to acute hemorrhage 
and tested vanous agents, and concluded that 
normal saline is superior to other blood substi- 
tutes or to blood transfusion Most opinions arc 
diametncall} opposed to this, for example, But- 
tle, Rekmck and Schweitzer found saline to be 
totall} ineffective in the treatment of hemorrhage 
in cats The chief reason for such discrepancies 
IS the failure of the investigators to use a sufficient 
number of animals so as to avoid enors due to 
chance or random sampling 
The failure to reduce the mortality to a vmlue 
lower than 58 per cent was due, w e believ ed, to the 
possibihtj that the sodium chloride was not kept 
in the circulation for an adequate period, it 
“leaked out” into the tissue 
With this idea in mind we next used dog 
serum as a blood substitute 
Til The scrum series Fiftj animals were bled 
as before and were given an equal volume of 
pooled dog’s serum prepared from defibnnated 
blood 

The mortality was only 26 per cent after losing 
from 45 to 76 per cent of the total blood volume 
This result is so striking that a statistical testing 
of the significance is unnecessarj' (Table III) 
Comment It is obvious from the results that 
the serum was much better than the normal saline 
solution in resuscitating the animals The serum, 
which does not leave the blood vessels, supported 
the circulation quite adequately by maintaining 
the blood volume 

TV The use of gdaUn as a blood stibsltlule 
Gelatin was first tested clinically b\ Hogan in 
1917, but has never received a thorough tnal, be- 


cause other agents hav e been considered superior 
Prejudice against gelatin has been based chiefl\ 
on its tendenev to gel, its alleged antigcnicitv, the 
hazard of infection with anthrax or tetanus, and 
production of “intravascular clotting ” Karsner 
and Hanzlik reported that solutions of gelatin, in 
common w ith other colloids, cause hcmiagglutina- 
tion 

Pscudoagghttmatioii due to gclattii IWien a 
purified gelatin (5 per cent in saline solution, pH 
74) was giv^en to dogs after an extensive hemor- 
rhage, death occurred Wffien the blood was ex- 
amined it was found to be dark brown in color 
On shaking the blood it became bnght red, but 
resumed the dark color again on standing a few 
minutes, dunng which time the erythrocytes sedi- 
mented rapidly On examination the erydhroc} tes 
were found to manifest marked pseudoagglutina- 
tion It was observed that the intravenous in- 
jection of 10 per cent dextrose solution tem- 
poranly but markedly improved the condition of 
the dogs which were in coma wuth or without 
“convulsions ” The dextrose solution, it was 
found, also decreased the sedimentation and 
pseudoagglutination m vitro, but this effect was 
not long sustained in vivo, since the dextrose con- 
centration in the blood was not maintained 

After examining tn vitro the effect of some 12 
preparations of gelatin for their effect on sedi- 
mentation rate and pseudoagglutination, one 
preparation of gelatin w-as found which has less 
tendency than any of the others to cause this 
effect It was decided to test this gelatin on a 
series of animals 

Favorable results mtllt a special gelatin, U-iy^yS 
The gelatin was dissolved in normal sahne to 
make a 5 per cent solution, the hvdrogen-ion con- 
centration of which was adjusted to 7 4 with 
sodium bicarbonate The colloid osmotic pressure 
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TABU \ — CITBATE PLASJ£A SEBIE* 
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ol ibe s per cent gebtln wu (aand to be tbe tame 
u lenmu 

In a teilei ot 50 anlmah tbe blood loai *r«a re 
placed with an e^oal volame d tbe fpedal fetatlo 
aobtlocu Tbe tnortality wa» 4a p« cent. Tbnt, 
the idatb aoiatiao wat better m not atrikbi^ 
•o, tbe wPiie done tbe <£fference obaervxd, 
I b eta -e at 5S and 40 per cent, v'nld ocnr hy 
dance b) S cues oot o( ICO. Howerer tbeiebtlti 
was obrioody not ae u tbe •emu. 

Om/itf. Ue ntapeet that 1/ an athleM gelado 
coutd be locutd «rfaid has 00 tendenev to aoe 
psendoaiglotlnatioii of ejjtbrocjlei, It awM be 
KibiFtltated /of ieTum fa e m e i ge mJ ea. Tbe re 
rated tree of aodi eefatin, however may not be 
foood to be dcslfible tboud ft tna> be loond to 
be ksa forrien to the body than pectin and acada. 
A {datfaaditkn hu tbe obiecoon that It gelt un 
iem beU at body tempentnce. 

TTie antigroidty of gclalfa U now conildeied 
to be nethgiUe, and nnder prceent tnetboda of 
pTcpaia lion tbe potilblUty of bacterial COP lamina 
tkm 1* to oceedtnjly icinote that It cannot be 
cocBuieTtdt be a teasoaablc objectkm. 

I n/tnnUt rtnils rbh fel*H 

pi4sm [ti Thk geiatfa wx» (bmolvtd m not 
im] nllne to maic a 5 per cent aohitioo It w»a 
not oecesmr, to adjust tbe pit o( the aduVfaa 
because It wm 7 i after tbe iqIoImj wts nn* 
A tern of 10 rJmili nereghen Ihbfchtin aolo- 

tloo. The lerle* »aj not otki^ beawalJ 10 

.wtTyak djed, 6 ritber promptly 

I Tkt dinUJ plasM teria Cftrated rfajina 

*aj u*d beca« we tboo^t that It ^Id prcn-e 

to be better than acrtini. Tha aotkipatioo did 
Bit prove to be tn»c however 

The plaMM «d was pooled frotn a nsmbet of 
dop ft cootafaed aodftim dtnte fa a coocentra 


TABLE tX— OTBATI AtJTOTlASimKainav 
Blood treated with lodlwa ritntt U owraOitM d 
0 . 11 % of rcklcctcd 



tloc of 0.15 per cent, wbkfa was tbe mallett oe- 
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dottlog. 
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>y of than Iminedlatcly ^able T) Tbo« wtii 
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Tbe qoaJDtity r eqa lr ed by «rr anfaah wu fa o 
cesi of the mle level In the ma)od y of^ 
mjeo ojc per cent aodlain crtnte cfawomd ■ 
nonnal Wane wea given nfidly t fatart 
bled) dog* fa an amoont eqial to 60 f*r cm* “ 
the cakmlated bV»d volume, death twahrf. 

Lewiaohn ccododed that i 5 ? 

fatal dcee for an 11 pooDd dog and " 
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Sclkca. However when »ch 
when tbe atrited bfaod fa gmDy 
rather alowfy -Hie tale of tramfu*** "T * 
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TABLE vn —HEPARINIZED PLASMA SERIES 

Blood loss replaced by an equal \olunic of plasma mth 
20 mgm per liter of beparm as an anticoaRulant 
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of erythrocytes may m some way decrease the 
toxicity of the citrate 

To determine whether citrated whole blood 
would be better than atrated plasma a senes of 50 
dogs were bled and the blood was allowed to flow 
into a sodium citrate solution so that the final 
concentration of o 25 per cent was obtained This 
atrated blood was immediately reinjected into 
the same ammal from which it was drawn The 
mortality in this senes was 50 per cent (Table VI), 
which IS less than the 70 per cent mortality' of the 
atrated plasma senes, but not markedly so 
Comment It would appear to be clear from 
these results, that when a patient has suffered a 
massne hemorrhage citrated plasma or citrated 
whole blood should be given slow'ly and with the 
idea in mind that a total dose of r 5 grams for 
each 10 pounds of body weight may prove to be 
lethal In fact, our results indicate ^at o 11 to 
015 grams of sodium citrate per kilogram may be 
fatal when given in plasma or whole blood after a 
massive hemorrhage That is, 1^00 to 2500 cubic 
centimeters of atrated whole blood or plasma given 
rather rapidly to a jo kilogram person after a 
massive hemorrhage may prove to be fatally toxic 
vn Uepannized plasma senes It was decided 
to venfy the toxicity of sodium citrate under the 
conditions of the foregoing experiments by using a 
different and known nontoxic anticoagulant A 
senes of 50 ammals were given pooled plasma con- 
tainmg hepann (bquaemin) in a concentration of 
20 milligrams per liter of blood Only 3 of the 50 
dogs died as a result of this procedure (Table VII) 
Comment It is apparent from the 94 per cent 
survival in this senes of dogs that (a) plasma is an 
adequate replacement fluid m the case of exten- 
sive hemorrhage, (b) that return of erythrocytes is 
UMecessary for survival of the ammal, (c) that 
the mortahty m the preceding two senes was en- 


TABLE VIII — SUMMARY OF BLOOD SUBSTITUTES 
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tirely' due to the citrate, and (d) that a temporary 
extensive decrease 111 blood volume vs not at itself 
fatal m most animals This last point should be 
emphasized m considenng the validity of the re- 
sults of thefe expenments 

Miscellaneous blood substitutes Three acacia 
solutions from different manufacturers and one 
pectin preparation were tested The mortalities 
w'cre 5 out of 6, 10 out of ii, and 12 out of 17 for 
the three acacias When pectin was tested on 10 
dogs, all the animals died rather promptly The 
findings for all substances tested are bsted in 
Table VIII These substances all cause pseudo- 
agglutination, which IS suflFicient to be fatal after 
an extensive hemorrhage 

DISCUSSION 

We believe that the method devised by us for 
the evaluation of blood substitutes is an adequate 
one for their evaluation It is drastic to the ex- 
tent that if a solution is ineffective, or is in itself 
toxic, these effects will be manifested in the form 
of a high mortahty On the other hand, the 
ammals will survive if a nontoxic and efficacious 
medium is given 

The prompt but temporary recovery of most 
animals on sahne mjections mdicate that this pro- 
cedure has value in case of emergency, with the 
obvious necessity of further treatment with a 
more potent preparation with the least possible 
delay In this latter category may be placed 
hepanmzed plasma or serum Regarding gelatm, 
the material we have used is defeutely superior 
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SLIDING OR PARAPERITONEAL HERNIA OF THE 

PELVIC COLON 

ROSWELL K BROWN, M D , F A C S , Buffalo, New York 


S LIDING hernia may be defined as an ex- 
trusion of an organ m such a way that the 
I visceral pentoneum forms part of the sac 
In other words, it protrudes alongside the 
sac, that is, parapentoneally (Fig i) It may 
appear to be withm the sac, but it is not com- 
pletely surrounded by it 
The term shdmg hernia* has never seemed 
: appropriate to many of us because these hernial 
masses cannot shde back mto the abdomen with- 
out carrymg the sac, m part at least, with them 
. The contents of an ordmary henna may shde 
readdy because of the shppery covermg of two 
layers of pentoneum, both completely surround- 
mg the extruded viscus the visceral layer or 
serosa, and the hernial sac which in ordmary her- 
nias corresponds to panetal peritoneum. In a 
parapentoneal or shdmg henna, the viscus is 
• incompletely covered by the same two layers and 
there is an area which is devoid of pentoneum 
altogether 

It is said that a shdmg hernia may be sus- 
pected before operation by palpation, by the 
' broadness of the mtemal nng and by the meffec- 
tiveness of a truss However, the diagnosis of 

JEngUah Sliding slip slipped Riding cxtrasaccular, parasac 
cular paraperitoneal. German Gleitbnich French Hemie par 
ghssement Italian Emia per sdrucciolarmante Latin Hernia 
labens 


the sliding or parapentoneal nature of the hernia 
IS usually made only at operation It, therefore, 
behooves all who treat hernia patients to know 
how to manage this type safely Recogmtion of 
the condition and understandmg of its true path- 
ological anatomy are of great importance, not 
only for the cure of the hernia but also for avoid- 
ance of surgical errors which may endanger the 
life of the patient 

“ The sac m such cases is not complete, bemg de- 
ficient at the posterior and outer part of the gut, where 
natural cellular connexions exist strangulation is less 
liable to occur ‘It is,’ says Scarpai ‘by carrying the 
inasion too much along the outer side of the hermal 
tumour that the operator fails to open the sac in this van- 
ety of henna when he has amved at the cellular cover- 
mg of the mtestme, w ould not scruple to divide it, and thus 
would only be made an are of his mistake by the discharge 
of the faecal contents ’ ” (3) 

Moschowitz m 1925 emphasized the rmstakes 
m the diagnosis and treatment of shdmg hermas, 
and descnbed the rational surgical management 
Graham m 1935 gave a clear and concise account 
of the condition with diagrams which depicted 
the abnormality and its correction Unfortu- 
nately, the facts set forth by these authors have 
not had the widespread acceptance they deserve 

The distmction between a parapentoneal or 
shdmg hernia and an ordmary hernia with adhe- 
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ENTERIC INTUSSUSCEPTION IN ADULTS 


WALTER H GERWIG, Jr , M D , and HARVEY B STONE, M D , F A C S , 

Baltimore, Maryland 


T O introduce this paper, two statements 
are quite essentii as a working basis 
First, acute entenc intussusception m 
the adult is an entity that is encountered 
only occasionally dunng the hfetune of the aver- 
age surgeon Second, polyps in the colon are quite 
common, and their occurrence in the small intes- 
tine is rather rare, but a combination of polyps 
in both the large and small bowel is almost unique 
This statement serves to clarify the purpose of 
this paper The case to be reported is one of an 
acute jejunal intussusception which occurred in an 
adult in whom we later discoveredmultiple polyps 
of both the large and small intestine Such a case 
seems to warrant reporting 

CASE REPORT 

E E , a 2S year old white male, complammg of pam m 
the abdomen and across the lumbar repon, was aiumtted 
to the Station Hospital, Fort George G Meade, Maryland, 
on January lo, 1941 

The essential history dated back to 193s, at which time 
he sufiered an attack of pain m the rectum associated with 
bleedmg, a constant desire to defecate, and a mass which 
protruded from the anus He was taken to a hospital and a 
polyp with a long pedicle was snared off Following this 
eipenence, the paUent was quite well for the next 4 years 
In 1939 he suffered another episode almost idenbcal to his 
first attack, and a polyp was found and removed. Again 
there was a penod of partial w ell bemg until the onset of 
his present illness which took place on December 21, 1940 
However, the patient did recall having had a persistent 
backache and marked constipation during the past year 
On December 21, 1940, while on duty at Camp Living- 
ston, Lomsiana, about one hour prior to going on Chnstiuas 
leave, the patient developed sudden severe pom m the lower 
iMt abdomen He was able, however, to start a tnp to his 
home m Wisconsm The pam gradually subsided but was 
followed by a feebng of nausea which returned several tunes 
during his stay at home, and on a few occasions he actually 
vomited He returned to his camp m Louisiana on Jan 
uaiy 2, 1941, still not feelmg well, but he did not seek 
medical attention 

On January 6, 1941, he was ordered from Camp Liv- 
'°Saton to Camp Holabird, Maryland, arriving there late 
the mght of January 8, 1941 Durmg the entire tnp the 
patient ate very little and was disturbed by nausea, vomit- 
ing, abdominal cramps and backache, but constipation was 
no worse than usual The follow mg day he developed a 
frequency of unnation, havmg to void about every half 
our, and the pam m ms back bad become more severe 
un Januaty 10 1941, he was transferred to the Station 
osjntal. Fort George G Meade, Maryland, with a tenta 
fi\ e diagnosis of perirenal abscess 

Johns Hopkins Hniversity 
Dr Gerwig Major, Medical Corps, USA* 


The patient was seen by one of us (W H G ) on admis- 
sion and found to be markedly dehydrated There was 
excruciating tenderness over both kidneys The abdomen 
was mildly distended with no ngidity and no local tender- 
ness, but rather a vague diffuse discomfort on deep pres- 
sure There had been no bowel movement for over 48 hours 
so an enema was given The fecal material obtamed showed 
no evidence of the presence of blood Rectal examination 
was negative, as was a spot film of the abdomen Unne 
revealed 4 plus albumm, specific gravity i 035, with clumps 
of leucocjdes, many granular casts, bacteria, and yeast 
rell<t seen on microscopic examination Blood pressure was 
124/80, pulse, 86, temperature, 100 6 degrees Fahrenheit 
Complete blood picture was normal e.xcept for leucocytosis 


of iSiJoo 

The entire picture was most confusmg and it was felt 
that the ongmal impression of penrenal abscess was prob- 
ably the most likely The patient was given a large amount 
of intravenous fijiids and tolerated a moderate mtake of 
water by mouth without vomitmg He was observed fre- 
quently dunng the next 1 2 hours with httle or no change m 
condition However, about s 00 a m on January ii, 1941, 
after having been able to rest rather well without sedation, 
the patient expenenced extreme pam m the abdomen and 
vonuted some dark brown fl.md which contained blood 
The abdomen was somewhat more distended and had a 
"doughy” feel to iL The pain had entirely left the renal 
region and centered around the umbihcus Peristalsis was 
audible Impression of acute inteslmal obstruction was 
made and the patient prepared for operation 

Operation was performed by Dr W H Gerwig, Jr , 
January ii, 1941 Under pontocainespmal anesthesia, the 
abdomen was opened through a long nght paramedian 
mcision A hard mass which could be debvered was located 
lying m the pelvis This was found to be a gangrenous, 
irreducible intussusception mvolving about aji feet of the 
jejunum A resection of the mass was earned out and an 
end to-end anastomosis was performed Humed examina 
tion of the adjacent bowel revealed no palpable polyps 
The abdomen w as closed m layers without dramage "nie 
specimen removed was then opened, and no orgamc etio- 
logical lesion such as a polyp could be found (Fig i) 

Dunng the next few days, the patient had a rather stormy 
course but began to improve gradually and was allowed up 
after 17 days 

One morning about 4 weeks followmg operation (Feb- 
ruary 16, 1941) the patient was having a stool and a small 
mass passed the anus but was attached higher up by a long 
narrow pedicle The pedicle was bgat^ and cut, with 
great reUef to the patient He then admitted that at each 
stool for the past week he felt a dragging down type of pam 
in the lower left abdomen 

The patient was allowed several weeks convalescence 
after which a careful surv ey was begun Repeated procto- 
scopic examinations were negative, and no nfformation was 
obtamed from 2 banum enemas (Fig 2) Unne findings no 
longer showed any indication of renal damage 

It was not until a double contrast banum enema x-ray 
visualization was earned out that any positiv e mformation 
could be gamed The colon was first filled with banum 
which was then expelled, after which the colon was mflated 
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Fl(. E twHwta HJmmtl bgt ■gt qptatd- 

-nr pictcm vtn ai«a. TWatficacWi^ 
ibo«Td flc^ ^ wda ttet had •dhemi to sad cUla&i^ 
colOMd itTertl kin pa(;m kcsted k tW njbD «f 
•fieA ttrmt txiA SfaM (Fif. j) 

Ck U>7 9> jM th« gatWnt ww dk chan w l <d m 
•! d k i MBt y ifter tmafaamtt k>d ba laadafar 
kks to b« WU to tb* CteRb Bobo od Inbimrr lb»- 
piol, Baltkaori, JUi^kkl. HowuodsdttEdtotWk- 
ftrtsttoM OB n »tj, oadprrpontfcrafareiMradtoB 
tn been. 

OpanboD vu pertmed bj Dr Bj u rcy B StoBo, Uty 
•&, 941 0*d«c CEBcnl •OBLbrtk iba >brtnBtt wt 

epirwd (bioaib ImpBtwMcIka hcUoa. Tbaito^tbo 
orntnl MBft Tiiki utoBod to bttboBt t twl Aaol t» 
tb« ttm ent of Tmu ud m vdl kakd ad (Mot. A 
pe^rPi ab«ct da (d BaraMl odtdt owy «•• beoUd 
•ODU toefag pradoai to Um oriifad onf iii nl i TW 
JtJomB U oprard, Uw poflek B iitrd . col ad tba petjp 
ro aortd. Tbo k)grea »w tbm dr—1 other 
Aii B i t t bi ta The krv ktotla va 

expiorrd ad s pkrp* enU be tth Id & dfln of Um 
■ pi*T%L* mectia of thii ereo w ff 

oeptiaQr or«r Steoe ckoiiM The thdoaen ra thro 
doM k M 7 m witbeot dmatfc. Tb« pabat hod otb' 
ketoer aam ad wa db eb^i od J«m 0 . ml ShKo 
thattiD«tWpatkBtbwwTtttaitoiB4t wmiktorTab 
ad »UtM that W ka baeo iTBptOB tree ad k nrrikrt 
brdtb. 

Wbra tlw •eetioo of eoko lUiWBl at operadoD was 
opaatd, not obIj wvt tba j palpabk pefjpa food, bad 
aaia e tuai athen too nail to b« Ut ma oecB «b (bo 
aaxoal anloct (Fif. 4 } Uknacodc oa i ™ of tba coko 
• cbaiact^kdc ' — * ■* 

TUi y ipt* tba p 


_ , b ad pmfaahl^ 

caacd tba acpte jejosal titBaa rptWi 

It b difficult to explain tbc conftkiog annpto- 
natoi^ iadicatiTe of kidoQ’ ditcaK wUcli the 
patient manifeated when fiitt teen. Thb a erne 
dailT troe since the nHne dared op ao opkOr 
Wc Deflere that the dlstartance of Sold balance 
ati9^ br debydnUioD vu too great bonlen for 
hii borderilne renal capacity and that be de 
w t eipeH t renal aiotcmia with oilnaiy changes. 
When tba ftrAf haknew wu readjot^ kid^ 
fooctloQ ret ni ned to normal. 


Drrofmo'c dju^mcATwv, aiare., 
AiH ETXOU CT 

InUniaacrptioo li a tenn njed to (faW, 
cDodltioa la which there is InTwimtin d n 
part of the Inteatloei Into an ad^wd an. Ti 
portioo that Is Inrtginated fa caDtd tk'fci 
Rmtiiin, and the portion that tarao fa 
Indigltatioo fa known u tha ‘^tmeipia 

From an aaatomlca] ttandpobh^drfaibtci 

etki am recognlied (i) enteric, (1) Ibwi 
(i) OeocoDc, and (4) edt ^ ™ 

The* tenni toetely dolgsate the it Hrhi 
the bhasuacrptloD oemn. The entriic cf ci 
t>pei mar ocoulooalJT be miWple. Alctw 
w t hccneu me* Me mnldple b toiaactftm lU 
are orf no d ln ical sJfnifcanct, hot sie mefr if 
imlt of changes t^t tale place fatLebcrde 
the time of the patient's death. 

On the basfa of etloicgT there are : ifa 

primary and tho secoodary The a 
acute type fa not anccenmon and ocesn z 
Infants at the Ileocecal tcgicei. 
sodden oaet. An ondedring ledco b idhE 
looad la the* cases, and w^ axe ledacri fip 
do not nsoally reror The leconduy er i*i 
leuuient t>pa osaaDy ocenrs la sd^ 
ciilldm) au an orp^ camtfae facttrbfa- 
qoentJy p r es ent wbch. If not rtsmd, rltd 
toau* rrenmnet VaHooctaafitfaobsTrbe 

reported as the can* of the s cco a dsty Pp f 
Int muo ceptioc and wiQ be dfacniMd on k^ 
fater in this paper 

The raechann of bttnnsctpdaa shea nr 
gsolc Icsiao is present are mote than i 
traction of the bslon. Peal 00 reported so* • 
enteric Intmsiisceptlan In which the tnaa «< 
proximal to the I nWgl nation. locnrerao*® 
tumor was found when the affected art* *r* *■ 
serted and it was only at the aaocl 

that nadenomatooipolypsasiDsLurtxedian- 

her of Inches prorimaJ to the prerica so^ 
mosfa. By drawings snd nicst rs t kn s ef 
spedmeni, WardilTshciscd that the 
ctsaiiy caoses a secoodarj InUaaMCrt w P* 
be proximal t the inragmalioo, b tla 
r f p ri nn or at the apex. Therefore, * 

ajdolcn that the proctsa fa coe of mese tto^ 

mcdianlcsJ tractloo, and fa actually 
spasm of the bomd t or near the wU ef 
offending lesion. IVhen the spasm oasP. faW > 
relaxation of the lotestbe ^»t dfaul to 
so that the contracted portion may U 
Ue befiere that this fa protabtr s 
coctclDtion Iloscvtr he f«s ro rther sfl o ^ 
tempts to pol the primarv inlasaacep*** , 
fancy on tne — fooUflC as the srcc*™! 
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Fig 2, left Roentgenogram after banum enema, ncgati\e 

Fig 3 Roentgcnogrira shoeing flecks of banum adherent to and outlining pol^'ps 
in region of splenic flexure 


tussusception of adults, and states that in these 
babies there is a definite inflammation of lym- 
phoid tissue m the terminal ileum Wflien this 
condition is present, spasm of the bowel at this 
site takes place, with relaxation of the ileocecal 
vah e and cecum The contracted or spastic ileum 
IS then drawn into the relaxed cecum by the 
longitudinal muscle fibers However, until more 
substantial proof is available, this process must 
remain purely h3’pK)thetical Ladd and Gross re- 
piorted 372 cases of intussusception in children, 
87 per cent of whom were under the age of 2 j'ears 
In 354 of these cases, pathogenesis of the intus- 
susception could not be found 
Regardless of the cause, intussusception of the 
small intestine is extremely rare McClure relates 
only 7 such cases in 350,000 patients admitted to 
the Henry Ford Hospital Large bowel intus- 
susceptions in adults are more frequent Mac- 
Dermott reported 5 cases of this type that oc- 
curred in his practice in less than i year Webb 
and Shemfeld reviewed 4 cases that they observed 
m a rather short penod of time 
As has been previously mentioned, there are 
many lesions reported as the cause of the adult 
or secondary type Benign and mahgnant neo- 
plasms, Meckel’s diverticulum, gumma, ulcers of 
dysentery, typhoid fever and tuberculosis, entero- 
cysts and parasites such as round worms have all 
been mentioned in the hterature 
It IS generally agreed that neoplasms are by far 
the most frequent cause of secondary intussuscep- 
tion However, many of these tumors may never 


gixe nsc to the condition In the large bowel the 
chief offender is a mahgnant tumor while in the 
small intestine benign neoplasms, espcciall> the 
adenomatous poljps and lipomas, are most often 
encountered as etiological factors In 1917 King 
w’as able to collect from the literature only 47 
cases of benign tumors of the small gut In 1931 
Raiford reviewed the records of the Johns Hopkins 
Hospital and found 34 primarj' benign neoplasms 
of the small bowel, about 60 per cent of which 
were adenomas Rankin and Newell in 1933 re- 
viewed 35 cases of true primaiy^ benign tumors of 
the small intestine, which represented the total 
number at the Mayo Climc At that time, theirs 
was the largest series of its kind They found that 
the benign growths occurred less frequentlj^ than 





Mucoia 

Fig 4 When section of colon was opened numerous 
small polyps on mucosal surface were disclosed in addition 
to the s polyps which were palpable 
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the nadiftant \metjr but of the benign tnmnrm 
the tdeiwmu nadc op the gteatrr number ol 
cua. Hike al» fotiod that ademcDU rmyr 
more than any other benign trmwt of the ■™ll 
Inteatine but are only rardy prcseit in the }c 
JuQum Bottford and Newton, Cooper and other 
men fed that lipomat are the moat rmnur, 
benign tamon of the antall IntestiDe. Poitcc b 
1935 waa able to collect only 64 caaa Irotn the 
litentore. During the aame j-car T:irAI»iiin 
found I] benign tumoea ol the ptmII bowel In 
5,754 cooaecutlvT aotopdea, 6 of whfch were 
llpomei. Comfort, Afpfnall,\VIlmoth, and othm 
ba\'e collected amall acrlea of <-»n^ and believe 
Upotnas ocnr more frequently 
On r opinion In the ma 1 1 cr b tha t becatae only a 
amall percentage of theae ben Ip of tbe 

■mall Inteatlztei ghx rlae to « 4 Uiw-«l aymptoma, a 
true evaluation b almoct Impoacfble. 

Any tumor of the bteAmet b a potential canae 
of fat ua a nace ptlQn. and rmleaa thOT U a deWte 
contralndicatMi it iboold be removed. Htb la 
etpecbUy true U the growth b an tdcDamataua 
peu)^, for Ihrte pcfypa tend to ondergo malignant 
chaitsn. Lavreoce tua reported au atoptv 
fiodl^of polypaof thegiatrutatmd tiact,«lui 
malknut tcixtifomtn lo from 6 to 7 per cent 
It b LQ the dnceodiog colon, atgmoid andreetniB 
that pohn bear the doaeat relatlooahfp to maEc 
naoc) rehtbothip b least la the aniu 

IntcMioe and tran n era e colon. 

Id et ery coae of adult Intnawaceptian, a careful 
search abonld be made to try to dbcm er caoaa 
th-e lealon ai It U freqoentlr present, not only as 
evidenced by our own oae ^t abo tn rerartaof 
OughteisoQ and Chec%'er Gmaoe, and Faterabo 
an docrfbe recnrrirtt hi tutau a c eptlaaa requiring 
rnnhiple opetatlooa few relief Uowerer it b not 
dlfficnlt to uDdeiTtand bow easily these tninoTS 
may be overloolcd when the auigeoo b dealing 
with a dbt ended abocked, Qlpatknt whose bowd 
ta obstrocted. One b lutnral^ inclined to omit a 
carrf I search of all the LoleatlDcs at soeb time, 
and Instead do as little as possible. In many cases 
thb cooser^ath-e attitude b commendable how 
ever, t must be mDembered that the cause mav 
slIH be there and e^ery reasonable effort should be 
nade to determine what the auteb. Later when 
the patient 1 condition pernuts, rav studies or 
pcMiblr a secondarv e^ikntloD may be adria- 
abie 

I the openlof words of this paper we ■Uled 

that the occnnence of dcoomatoos polyps la 
both tbe large and small mtestinc uabnost unique. 
Referroce b made to tbe su topsy repnrU of 
Lawrence dealing with pofvpt of tbe fastrofn- 


testlnal tract. In noh 4 caws of ihemtiream 
did pobp*al»tfnbn4hlbelaJiiesridieKint.«d 
svitnoMAiotncnr 

The ijrmptocnatolQD of InfartQe sad al.'l 
Intnawsceptioo li not the same. ThebtawBm. 
tjon encountered In j-ouDg hahles has a ftfe 
chaiactemtfc din Ital picture In 1 you^htailT 
Inknt who niddenlv begins to b e cefk^dr 
paha, pasws blood from the rectim, 
abdnmmal mass, and shows uf^ns of bte^dailch 
ftnictjon inch as vomlllnB, dhlfntiaisodctfW> 
patlon, a dbgnosb of acute iDtasnsreptka k 
inevitable. On the other the sdali b 
develops an I t ussuw e p tion nay prestat t ml 
ety of signs and tyn^oms deptricwt « the sir 
and tev^ty of t^ Moa. A pfeopenlrve 
Dosb of Intestinal obstmctloo bustEdlrnadciid 
the causa the iotusausceptloo found at cfetahA 
If the intusnscepdon bmthetnallLostisrTti- 
toms of high obstruction am present, and if B cx 
colon, the picture b that of tIowerV7vtb«u 
dee. Binding from the te ttuni b racoadarf 
only cctasioQallv and a Gonss mar or nay da te 
fdt Because of the Imdeiw t dmnkrtr ef ib 
adult type of Intuwweptioa, a hbtoy ef hag} 
br attacks of crfklile palm ahhoA stwnu 
etiology makes rec u rr in g siussosceptn a pea- 
bflity to be ceeddeted. 


Tbe proper tna Uncut of either the bbntJt w 
adult type b wrgkaJ Intcr\-cntlon mdos tk 
former (t promptly reduced hr an enema, b tk 

latter a cartful search for the cause murt be aadt 
Obsaoe operated upon a patient with hdiB APcep- 

bon of the jejunum wh gate a history efr^ 
Intermittent bdotninal r*l fersyeart- 
reduction was carried out at tbe hrst r^enM 
Four w eeks hter the abdomen was tgaia 
to se a r ch for the ansc A Dpoma was fewnd sh 
two ilifctnrei were abo present mhk± fre srrs- 
la ted by healths bowel. He prodoced tie 
nacrpljoo and found that one stneture leD^™ 

alt of tbe apex and the other at the J«BCti«cf dr 

cnihalhing and ret ming b ■era. This fa 
lloned to ibow that these » areas are tbe Dofl 
rnlnerable parts of an I bmuwrption- 
Itlien possible rcdoctwn Is the Iwst prww^ 
in infan ble i tassusceptloQ. These Bttle 
do not toleate hige operailocs fry As» 
when tbe Intusausceptloo b once reduced t teraa 
seldom a Tecurreoce. I the dull type 
reduction or reseclkm nn> be c^^^ied e*t l 
latterbcflenrwcessary arid may befoDowedW 
p rima ry anaitnmous, or by estahfi^bbg 
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‘ testinal stoma This may be done by any of the 
well known methods, sucli as the Mikulicz-Paul 
method, the Rankin method, or other similar 
procedures 

- Tumors, when found, should be removed When 
these are single or if there are only a few in 

- different regions, they can be removed separately 

- through simple openings m the bowel If several 
are locahzed in a section of bowel, this segment 

: should be removed In case there is widespread 
distribution as seen in diffuse polj'posis of the 
colon, espiecially when there is bleeding or begin- 
; nmg obstruction, a one or two stage colectomy 
following a primary ihosigmoidostomy v ould 
1 seem warranted, with fulguration of any polyps 
present in the rectosigmoidal stump Polj'posis of 
-I the entire colon with definite malignant changes 
I may demand preliminary ileostomy and then total 
. colectomy and removal of the rectum, followed by 
deep therapy The 2 last mentioned procedures 
are extensive, mutilating operations, but they 
j seem justifiable when we consider that polyps, 
especially m the lower large bowel, are precan- 
cerous lesions 

SDIQIARY 

A rather unusual case of adult jejunal intus- 
, susception is presented Further studies revealed 
that the patient also had the almost unique condi- 
tion of poljqxisis involvmg both the large and 
small intestme Emphasis is placed on ^e im- 
portance of a double contrast banum enema x-ra> 
visualization of the colon when perfonnmg gastro- 
intestinal studies The definiUon, classification, 
mechanism, and etiolog)' of intussusception are 
discussed Intestmal tumors are considered, espe- 
'' ciaUy those of the small bowel with reference to 


frequency and possible mahgnant changes, par- 
ticularly in the adenomatous polvps The symp- 
tomatology and treatment of mtussusception are 
brought out wnth special emphasis on the neces- 
sitj' for location and removal of the organic etio- 
logical agent which is so frequently present in the 
adult type of intussusception 
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FUIL THICkNESS DEFECTS OF THE CIIEEIv INVOUI\(, 
THE ANGLE OF THE MOUTH 
A Method of Repair 

\MLLTA.\r F M«FEE M D F^CS^ \ cw 1 oHc. N c* ToA 


T he rrpoi of foil thicLiKM defect* oi 
the d>^ b complxitcd bj- the D«t*- 
utj of pro\-iding a (ubititole for the 
mooiui membnoe •nrt by the tact that 
pan f the work murt be ciirW oot Cn an In 
fected field. The rrperieiKM of DeGraefe Roox, 
I>KQeDbad) ajod other pkneer aorken In Ihb 
brandi of aorgery are recoonted bv DAmmoo 
and Banmnrten In, their book. <sn pbstk. taijery 
pabUibed m 184J In moat (ngt«nVi»* irpafr waa 
undertaken with no antecexleDt eipencncc or 
preceprt, bat the reeulu ^ere o^ten Toy good. 

Caneebauer (9 10) m S77 appean to bare 
been one of the oret to oadertake reatocaboo of 
the cheek, ladading nmeuj ai e u d m ft»^ with a 
definite pun In mmd The ptrobfem waa prt 
•ented by a boy 7 ^ein old whoae Joat weie bdd 
together b> tear true renldsf Irani a gangieiv 
ooa ftocoaticb. Gnaaeubaoer ouaed a <pad^l 
era! fiap the pedide of which waa placed ta front 
of the ear and tbe free end at the anglo of the 
mouth. He then cut through tbe entire Uikkneae 
of the cheek freen the mooth to the maaKter 
moacleandbroaght thefreeeodof tbeflaparooDd 
tbe edge of the maHcter to the Inside of mouth 
and sutured It to tbe mnaxn membrane. At a 
KCDod operation 4 weeka bter the pedicle waa 
cat through md the whole flap with uie ■Ifn sur 
face Inwa^ waa entmed tn Us defect. A abnllar 
tccDod cheek flap was later put 00 the nw sorlace 
of tbe first to pjo r ld e an eabsual cen'ertog of akJn. 

Tbe idea of replacing nmcooe membfane by 
«lnn , pparcntly Initiated hy Goiaeobaoef baa 
bees atniaed m a number of procedures, land. 
In 1SS7 described a method oI repair bi wbkh he 
osed a flap from the neck the pedicle waa placed 
hst bchl^ the an^ of tbe vw and tbe distal 
tree end was tamed Into the cneek defect » that 
the ■Ibi sorlace replaced the misslDg mocoua 
membrane kt a secoad opeiatnn tbe pedicle 
was cut acroas near its odgin and tbe portun of 
fUp Dot already otfllted aaa folded enn 00 tbe 
f T t n ™l aw sariace erf the drstal md to provide 
an ertemal «km cmTrlng Hahn, In the aame 
Dr Uiicrw I nfW Cafcatl. C^rpi, CSV 


Ttar des cf t b e d a method Ntry crafbr tn 
Israel except that be empkned a flap fn ^ 
chest with a broad pedicle pkeedattnednik 
GcTSan> also reporting in 18S7 rrpbcrdttse 
ecus membrane of the cheek braisiqtttb^ In 
the upper nedt. Tbepedidcwaipbodikrjfc 
manmnle and the flap sas noended^ fieiu- 
entaoraus cUkk only \ 00 Hidtr okl 
a flap from the oeck to serve u a ahstgib ki 
rnncDfU membrane and used a semd hf W 
emtx tbe cilrnial riw snrlace Kradr, iSa. 
doted full tbicknaa defects by tanof a fin 
tbe Immedatt vldolty erf the opening and Ixn 
log d Into tbe defect Tbe onto a* ivbai* 
ewend wTlh a Tblersei graft. TbepedUetlfe 
flap candsted of sobentaneous Utr bjiKbI t' 
entriving skip, 

Caere) In SSo. intradoetd a Bxdlfiatk^ 
IiTte) spi D cedare by tumlrgoDdcrtbedaolH 
of a loos flap and allowing Ume for tbe 
raw saiUcTS to beenrae fimly fnsed before ti»- 
planiing tbegrafL At the tlmeof Iriniplaats^ 
the end of the flap had a cm ering of sib cs lw 
sadacn. Bardcnheiier 180 taed a kcehw 
flap to provide nrocouj membrane and cerrid 
flap for the »lrh< surface. Schimmefbosek. i S- 
rcreraed thlsorder Qjfng the lUn Hjrfacetf il^ 
ceitka l flip f mocnia and a flap facen the o? 
f tbe external lOi&ce. 

Lauenstdo, 805, naade nsc of s fcsig upl"* 

tbe antertor chest. A bridge of d is^ pf ^ 
cutaneoui due waa raised from the uridh*^ 

the 8 termini, the fcwdslooibdngTTrtkal A*ec» 

hinged flap was then ootlined in a t^si*'^ . 
rcctloQ at tbe lower end of the erlkd ^ 
pedicle of tbe irsnsveise fl*P being 
tbe margin erf the long trllcil flap This 
flap was tamed nnder tbe vertical j 

raw surface 4 covenng erf lUn. Thediftsl 

the loog flap with skb 00 both auiico 
then be freed at a bter time and uapbnttri^ 
tbe defect of tbe cheek. Esmarch. 899^"^ 
a defect erf tbe cbeek Invohing the ^ " 

mouth by using tm flips, both from ^ 
mised at the upper margin of tbe defect ifd 


100 



MacFEE full thickness defects of cheek, angle of mouth ioi 


other at the lower The two flaps were then 
' brought together over the defect, completely clos- 
ing it Mucous membrane sufiicient to cover the 
inner surface was secured bv undermining the 
mucosa from adjacent parts 
Horsley, 1915, hned the cheek with a flap from 
the neck which was inserted into the mouth 
through an incision made between the mandible 
and the overlying soft parts A suitably shaped 
forehead flap nounshed by a pedicle of subcu- 
taneous tissue contaimng the antenor temporal 
artery was used for the external covering The 
use of a pedicle of subcutaneous tissue reduced the 
‘ scamng of the face to a minimum Esser, 1917, 
and Imre, 1921, practiced a metliod whereby 
' large flaps were raised from the vicinity of the 
defect and rotated, or otherwise moved into po- 
■' sition Davis, 1919, employed a large peduncu- 
^ lated flap raised from the outer surface of the 
: 1 arm with its base in the middeltoid region The 
\t distal end of the flap was folded upon itself bnng- 
! ing raw surfaces together and providmg a cover- 
j- ing of skin on both sides Contracture of the flap 
; was prevented by stretching it over a gauze cov- 
ered wire frame where it was held by sutures 
I It was transferred to the defect 2 weeks later 
Blair, 1921, obtained a good result by suturing 
the free end of a long cervical flap into a defect 
I m such a way that the skin surface replaced the 
missing mucosa The external covenng was se- 
cured by gradually unrolhng the flap and folding 
it upon itself Lexer, 1926, used a flap the pedicle 
' ( of which was placed in front of the ear and con- 
tained the temporal artery The free end was 
shaped something hke a pistol gnp and con- 
j sisted partly of the skin of the forehead and 
^ partly of the hair-bearmg adjacent scalp The 
hairless forehead skm was turned under to form a 
substitute for mucous membrane 
The repair of full thickness defects of the 
cheek with satisfactory restoration of function 
and appearance is often a pamstaking and diffl- 
cult matter The number of methods devised is 
^ evidence that no completely acceptable solution 
" has been reached If the defect involves the angle 
I* of the mouth and adjacent portions of the lips the 
» problem is stiU further comphcated 
M , raised from the areas adjacent to the 
defect have a good blood supplv, resist infection 
y better than tissues brought from more remote 
p sources, and match the surrounding skin in color 
and texture Their use, hou ever, results in further 
i' scarring of the facial region, and it is often neces- 
if sarv to cover the area from which they have been 
removed with free grafts which present color 
; contrast with the surrounding skin 


Flaps from more remote areas, such as the 
chest or arm usually have a relatively poor blood 
supply and are susceptible to ischemic necrosis or 
destruction by infection To be transferred safely, 
remote flaps must be raised in two or more stages 
to permit the development of an adequate blood 
supply, and it is often necessary for the patient 
to maintain an uncomfortable position dunng 
the healing penod They also present color con- 
trasts with the face which are permanent, exhibit 
a tendency toward lymphedema which may per- 
sist for months, and tend to contract into a con- 
spicuous, unsightly mound 

The method about to be described avoids some 
of the objectionable features of the procedures 
that have just been reviewed Its greatest use is 
for full thickness defects of the cheek involving 
the angle of the mouth with not more than one 
third of the adjacent lips and extending not more 
than half way from the angle of the mouth to tlie 
posterior margin of the ascendmg ramus of the 
mandible It is not apphcable to larger defects 
because of the hmited amount of skm and mucosa 
available for repair The operation is earned out 
essentially in the following manner 
An incision is begun approximately at a point 
overlying the junction of the zygomatic process 
of the temporal bone with the temporal process 
of the zygomatic bone The incision is earned 
posteriorly and downward immediately in front 
of the ear and then curved in a posterior direction 
around the lobe of the ear to a point slightly be- 
hmd the antenor border of the sternocleidomas- 
toid muscle (Fig 4) The incision is then earned 
downward and forward along the antenor border 
of this muscle for about two thirds of the length 
of the muscle The incision goes through the skm 
and subcutaneous fat but not into the muscle 
sheaths because the branches of the facial nerve 
are in close relationship to the fascia overlying the 
muscle 

A second similar incision is then begun at a 
pomt about 2 centimeters below the inner can thus 
of the eye It is earned downward and pos- 
tenorly m a direction tangential to the postenor 
margin of the defect The line of incision from 
this pomt coincides with the postenor, or lateral, 
border of the defect and is then directed an- 
tenorly and downward crossing the mandible 
about I centimeter lateral to the midpoint of the 
chin It IS earned medially to the midline and 
then vertically downward to the thyroid cartilage 
(Fig 4) Tnangles of skin and subcutaneous tis- 
sue are then removed above and below the defect, 
as shown m Figure 4, so that folding will not 
occur when the flap is subsequently moved for- 
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«tnL Tbe tcriilQn* /i3>t detoIM oatBoe ultft 
b etKstbllj c dmbk p«djcM dap. 

Elnitkc ol Uuf flap li benio at th« poatetW 
border tad cankd (anrtrd leepias amp ex 
tenal to tbe tiadal cbeath td the maaKter moade 
and at a c of reap a pdtng deptb bore and below 
^1101 tbe antefior bonkr of tbe maawrtcr k 
reacbed tbe irv-hLi^ Ii made deeper ontQ it fMStt* 
tbroogli tbemocoa* membrane and actoaJlyeotm 


tbeiDCPatb (Tlf 5) Some of tbe bocal laudr 
of tbeladaJ Derre aredirldedatthiipobtWa' 
apcemt harm resoJla The mpfoo nnatnv 
b ta da ed doae to ita gb t gk al nfcifa o n tbi 
abncat tbe ectbt renumnt ol mucBta tH be h 
duded in tbe midportioe d tbe flap (Tk 
Ahos-e and below Jo\d of month me prffk 
of flap conakt of tiinand nbcatancoasbtikK 
the onyinal lerel of dlwection beiny nnfctafcef- 
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5* Fraol ^ o( j reut dtw oprodoo Hi 4 Thii piniitufi k u iDwtiilW 4 *• 

flf i In j optTitwo TV Bodm uym*»oj kk;^ b pndgcttj WnitMl 

nn TEiUM c^t DM pvmUdj ampKMU b opened 


lioe Is cmpitrted iHtb iotmnpted ntnm wUdt 
utdade the ed^ mi]cr»rt moDbrue. The 
upper lever udpostemrEiurrlneoftbeiiiiKout 
msnbnue corapriaed lo the up ere tbeo le 
tatuied U tiof] d to (be floftv&l mo c i m Craa 
«hldi thej «ere at. Tbe ntiiriDg U coaducted 
u pert uoder tbe p-eterior heH { tbe flap (F^ 
8^ and parti) from an antenor approach wiihu 
tbe mouth. Usoolh there (s n/boent elast>at> to 

E mit complete rextonitMQ If it b uc rciiy to 
re tmaD defect In the mocaaa t a preferable 
to have tbe de&dencr at tbe poaterfor an^ 
vberc bealinr b) pan latkn viD produce 
minliTMl i teriereocc with functfoo. 

After tbe dome of the anterior sutnie hoe, 
defect In skin and aubcutaoeota time b left at 
the poatenoT border f the dap (Fig o) Bj 
virtue of the ckaliatv of tbe akin t » poaaible 
as role, to chae Ihu defect cwnplefeh ihnple 
Intemipted tatniet (Fig ) In thoae hataacea 
m whl^ compilete cloaure a rwt poaaible, tbe 
defect wbkh remarra maj be coveied with free 
graft erf aim, 

\Vben tbe loaa erf time haa been dne I cancer 
reramvl of the hmph ode* of tbe Dterfor cervi- 
cal arid fubmeotal tnangie* ma\ be earned out 
j weeL* after the reconitntctxpo opecalMo bv 
reopening tbe lower porttom f the two nitore 
Imra and re-dei-aring tbe loner pedklc of the 
flap Tha permit* thoroogfa r«noval of the 
no^ br darectioo without running tbe lak of 
leriou* neck Infection. 


Tbe opention dooihed ha* been perfemf 
in i a»a with MtUicto*) radCa laadb- 
•tuct tbe loaa erf tune wis doe t tberromlrf 
ao mensrve cardoeiaa 

Caac J 8 bit aalc, 64 Mndd> 
to the SUe aad Caanu Osh (rf the Nnr \ort ft< 
al HearrftaJ FetnaiT' 6, ^ let hijf evts^ rf 
0 BODiiv’ darafloD InvtMai tha ala tad nacaa 
baiw erf lha ckerk t the let as(ti erf tbe aaMi (fb- 


and lover Ijf« h«i«n l^d vded A daaUr p^en 
itip orf tie rtpe IwTv darenbed ae*fMled,aarf 1*^ 
<tiaeclj(a a tie Leiikal i puJj oeda at tie a®**"*!?* 
aabaoeatal Imsflea erf t^ left oect ai earned Ml IV 

flap ta tie> ■X'red form aid and retard uate tW 

dopletefr c<iMa( t 

On OctohCT 9. 0*4 aa atlanpe a* mV Ua- g^ V 

fBoati by nakiai riicrt iorboata] bmci at tie wa. 

Tib rmhedolie drMlcfxteat erfanaJ t 
arftWarpa ajtovwlna kkitadt be reraa rd ^ 
Tie raactJoTial arid i m ne leailti era ua^V 
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heart iSieiae . 
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aora of tie W cieei tn oiiiof lie aojrir W da 
On tbe UlDvnaf (bj tiecucer aaoowd vitie*^ 

tj repaired in lie reanner bera dewn bed TVemJea 

andet era rtaiOTrd at tie reme eperatio" . . _ 
TW faneUoral and rcMartk rerelu rrr 
bgt bm tie pauent laaibed tbert u ritil , 

orftietef aapr of lie mnati Tire re Uieird 
( tie fan Ual tie ima erf opejatjoa la 1 

nadet ceeroi tie loaer baccat triBcie' erf de 

n eir e Ttre appar^tlr revolted en aawmJaf*^^ 
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and It appeared probable that a belter result would ha\c 
been obtained if these branches had been disrcRarded 
This paUent died \pnl 17, 1933. apparentls of carcinoma 
of the left lung There u as no local or regional recurrence 
Cases 1 H , awhitc male, 67 >carsold, wasadmiltcd 
to St. Luke s Hospital June 22, 1036 for carcinoma of the 
left cheek iniolvinp the angle of the mouth The tumor 
was remoted and the defect was repaired b> means of a 
double pedicled flap of the t>-pc that has been described 
On Julj 2ij 1936 the lower portions of the suture lines 
were reopened, the lower pedicle of the onginal graft was 
elcsated and through this approach a block dissection of 
the Ijanph nodes of the submental and anterior cervical 
triangles was done 

The wounds healed b> pnmars union followang both 
operations The cosmetic and functional results w ere good 
and there has been no recurrence of the tumor 

ANALYSIS OF RESULTS 

There were no serious complications in anv of 
the cases, even though the primara operations in 
Cases I and 2 included ceraical Ijnipli node dis- 
sections in addition to removal of the primary 
tumor and repair of the defect Better cosmetic 
results were obtained in the 2 cases in which no 
attempt was made to avoid the facial nerve fibers 
encountered at the antenor border of the masseter 
than in the one case in which a part of the fibers 
were spared From the cvpenencc with Case i 
it appears inad\nsable to attempt to w'ldcn the 
mouth bj surgical means Better results w ere ob- 
tained in Cases 2 and 3, and this was not done 

In cases of carcinoma, cciwncal node dissection 
can be done either at the time of repair or subse- 
quent to it 

Advantages From the limited expenence witli 
the iyipe of repair that has been desenbed certain 
advantages are apparent 

1 The repair is a one stage procedure, and 
heahng bj primary union maj be reasonablj 
expected Multiple operations and a long period 
of hospitahzation are avoided 

2 The two pedicles of the flap insure a good 
blood supply and greater resistance to infection 

3 The scars largely follow the natural hnes of 
the face and wnthin a few months become rela- 
tively inconspicuous 

4 The repair is made with skin and tissues 
which are a part of the face and the cosmetic 
result IS not marred by color contrasts 

5 The general symmetry of the face is pre- 
served when the face is at rest Only slight dis- 

'^curs dunng emotional expressions and 
when the mouth is opened widely 

6 No serious scar contractures occur following 
‘^P^'^bon The upward and downward pulls 

tend to neutrahze each other and the position of 
toe angle of the mouth remains at the same level 
the contracture in a lateral direction simply 


tends to widen the mouth which has been made 
narrow b\ the operation 

7 If the defect has been due to removal of 
cancer, a subsequent upper cerv ical node dissec- 
tion can be done walhout creation of more scars 
DisadLOiilagcs To be weighed against the ad- 
vantages of the operation tlicrc are certain dis- 
adxantages which must be considered 

1 It involves some Iransxcrsc narrowang of 
tbc mouth 

2 \\toen the patient smiles or opens the mouth 
widely' some as\ mmetr^^ is apparent (Fig 14) 

3 The operation necessitates the making of 
additional scars on the face 

4 The method is not applicable to x er\ large 
defects, and cannot be used if there has been ex- 
tensive damage to the skin or mucosa adjacent 
(o the defect If tlic operation is restricted to 
the cases in which it is applicable, its adv'aiitages 
appear to outweigli its disadvantages Tins con- 
clusion IS strcngtlrened bj^ a consideration of other 
methods a\ ailable for the repair of such [defects 

SUMitARY 

A method of repairing full thickness defects of 
the cheek involving the angle of the mouth and 
adjacent portions of tlie lips is described 

Its advantages and disadvantages are discussed 
and the results in specific cases are presented 
It IS applicable to moderate sized full thickness 
defects in the region indicated 
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CERTAIN PLASTIC PROBLEMS IN THE SURGERI OF 
PERIPHERAL NERVES 
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I T h tnK 0^ iDCSt cprcUI bimdtca ot •orgexy 
thit noocr r kter tbcv intniock mitd □ 
coe k OD tyte kx^oat, tnd kaowi the poten- 
tkPtki of each branch, the toaoer a njitable 
occaskn ariaa. This paper drak with certala 
cues In «hkh co-opera tkn with a pksuc surwrao 
(A^ ^ ) cm Met a surgeon ra dta^ (A a penph- 
end nm-e tmit (J Ji L.) to simphfy the proUem of 
tepaalring peripheral nerves The spedal featores 
of these cases are two ( ) the absnure of sopple 
skin over the dte of Innm to a Der\e or (j) the 
sItaatxBi of the wound in the sUn «acl^ over the 
point of dmsloo of the nme so that il the Mqia 
to be desalbed are not tsletL two suture Uoira 
win be at the sarrie level In both cases f rthet 
probksa may arise because f sepete and ifaa 
depodtioo t scar tissue, and berause of the 
pt ^K C ckae t the nerve, of toidoas which maj 
also have been dh-Vled. prioaptes involved 
may be flbstated by a case hotocy 


hk esa:^^ scsersDCi W the slasT Dcn TVurJ 
u d«sosnl sad mJ wd, sod tW tail W tlriiWBTa 
vee BsHsd hh stay Mtan sad 
iftit U Bissek. TbetocDiUa ■ aitnrdvAtilbcV 
aerre, but left open over the mt ef Lkc soak Tka 
tisst t« sdaitted to penpticcsl dos sat aClIihr 
$ ^ when tbs ooaj u lOll ss< kiM 

scBlea an bnau lsi p c ciaul asr of meUr Wat^ 
*^>•{•(71^ ) Fkxni t tW riboT sibaMlib-i 
6ot oooepte^ Fronstica sad sniaslka mU 
ViiesfiptgJ usmfsiSJes. rlewt csipf tksrli «a Hi 
lnc.ss ss flasr dlxitorem prEdoaiba to tbs rk Apt. ^ 
Uae TszisJabs rmisrkt loDtiTstfd b^ tbe oJm an>«*n 


bv tbs tsedisJ cQtsMsas asn cd tbs tw tsj a asi *■ 
aumj Dsvs (ri ) Loss of posteid wsssOm sa la 
bed to tbs fOg dill 1 Then wiadalDcfailcTlteid 
kifair to bcaa. 

It wM obvbra that sraBdaiy ailm d da town 
aevewsry tad that thb ealdfe reive kwtaii|b(w 

by trsniintickB. nostw tbs praeaet ri wratli 

iIeb sdkmi to lbs «"«en«l ralaN^h Bail tbs ST*^ 
dUe. Is sdditka. It ti bca ibat Ibm kd ht>» 
alOenUs teas ei B sack, io cfrtBS that Tsotri tbs ahu 
tbs doxr'praaUe ire^ ta bkb It b cWaK) 1* h7 
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fig 3 Diagram of first stage of plastic operation 



the transplanted nerve It was decided to arrange first for 
the replacement of the unsuitable skm, and m the mean 
tune to develop a technique for burying the transplanted 
nerve more deeply in the bmb Accordingly the patient 
was transferred to a plastic unit 
From a plastic point of view, the diagnosis was loss of 
skin and subcutaneous fat on the medial aspect of the left 
elbow, over an area measunng lo centimeters by 7 s centi 
meters. A pattern of this area was cut in jaconet, and from 
this a suitable donor area n as mapped out on the adjacent 
thorax and abdomen At the first operation (A B W ) the 
area of scar on the arm was dissected from its medial 
boundary to the median line of the scar, and raised as a 
flap The antenor half of the donor area was raised as a 
flap of skin and subcutaneous tissue, hinged posteriorly, 
and turned so that its (previous) antenor marpn could be 
stitched to the medial margin of the defect in the arm The 
remainder of the donor flap received the flap raised from 
the arm The raw area of the donor site was covered by a 
Thiersch graft (Fig 3) Three weeks later a delaying opera 



•) Vpjiearance after dclaaang plastic opera 
e flap IS connected to the donor area at its riost 
comers onlj ‘ 


tion was earned out (A B W ) to encourage vasculanza 
tion from the humeral attachment of the donor flap, under 
local anesthesia, the donor flap was mapped out from the 
pattern, raised from the deep fascia except for two small 
areas at the posterior angles, and stitched back into its 
previous position (Fig 4) Ten days later, under general 
anesthesia, the excision of the scar tissue in the arm was 
completed (A B VV ) the donor flap completely detached 
from its onginal situation and stitched mto its new posi 
tion, and the remaimng raw area of the donor site covered 
by a Thiersch graft (Fig 5) All stitches were removed on 
the 7th day The graft took well, except for a small area 
at its distal and medial edge, where epithehzation was 
completed by a few pmch grafts (Fig 6) 

The patient returned to the peripheral nerve unit for 
secondary suture of the ulnar nerve' on March 2j, 1942, 
after a penod of massage to the graft On this date the 
neurolopcal exammation showed certam differences from 
that earned out on adtmssion Postural sensibihty had 
been recovered in the 5th digit, except at the terminal 
jomt, although the part of flexor digitorum profundus act- 
ing on the 4th and sth digits was not now active The 
patient felt and localized a pmch on the analgesic border of 
the hypothenar ermnence, and it was of great interest that 
the upper portion of the skm graft had recovered some 
sensation (Fig 7) 

At operation on March 26, 1942 Q R,L ) the incision 
(Fig 8) exposed the ulnar nerve m the arm and then 
jomed the edge of the skm graft so as to leave no acute 
angle, followed the medial edge of the graft to its distal 
end, and then diverged along the course of the ulnar nerve, 
the small area at the lower end of the paf t, which had been 
completed by pmch grafts, was excised The graft was 
then turned laterally o\er the elbow joint and found to be 
well vasculanzcd and bleeding freely The ulnar nen e was 

•Learmonth J R \ Technique for Transplanting the Ulnar 'Nen'c. 
Sura Gyn Obst 1043 7S 7Q2 



Fig 6 The graft in position, and healed 
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wnHfinn bu ««cr tbe pranflu part tb« fnn 

CoBtfaidD* Ibe, kM to «dUob ««o 1 Um. kai « 

I»*-pnet 

trsd {ran hj (reo^ t AfcaoiJ noteketabd^tbe 
q A -oodyte, M la <Uo< to brucb t tbe elbov Uat and 
ate hfirrh to flexor eirpi olaam «n Molflrao BeW 
tliB WkcI ibe aen u lafotsed fai<kaM tear llane u It 
pafrl betaea the ta headi d flew eir^ ntnarf m The 
d u Kct fa o u ihcTt^on Cnoiferml to Um dictal port ol 
the ndaon, sad earned praliKallT Bitil tear tmo* vma 
afiin irarhad The omroas ti 0 ceatkaeter* and 
maitracni diameter d 8 cracknelo-t It «a> er 
timely hard In coDSOteon ait had txiftcd Snaly to 
term d rrafV ra the nenkhorfaood ^ t nitneJ «as nov 
dtaoe by pajKaf hesustat oadei the flexoe pmsaloc en- 
the Berra ai dSnded dbta] to tbs ne ur ema and 
aiBwa thioa(ti ths tunne l Iran abort dossseid. As It 
as dear that the sotiffe hae ocld Qe oader ths mnseka. 
aad ts thar soperficial Is} ers ere exteoantlT teaired. it 
as thoafht be^ to resort to the tec kukjje shaJi had bees 
riahente^ sad to detach the flexor 'pceoator pwv !>'>■ 
the mcdiai epctadyle The ofaiar oerre corm then ba 
pissed beshfla the caphsn BtT\ is the depths ol the ossd. 
hi an IntetisiacniaT plans famklu t i tM most f resaUs 
condllhsts (or tmtns so lurpresa ere the sdraotBcis 
d this procedtrs that it has been adopted as the legtiaa 



Fi*. 8 Amt a/tsT secoeskjy MTVS sstae Xatpbi 
■Mot ol Indslta to leldaortsae^ nht^rd^dia 
fislt, and hesilof hhoat aay lata ol (nft. 


with c^Jneuis] teadoa stilchei Dsed la the ama^ 
sti t ches bcB loDt (aja bare to be ovncoac (Tml Th 
flesor priBatis y r mip d m as clei as thes Msad hrt 
Into ptMiUon Lth nuaniAed catjnl iMvei, al th 
flnaor aupl hbarU ul g un ed sad tqtaoid ss aai(h«^ 
peadbli The oood tc Lbs iix eaas teaslhiT akW 
tsnahm. Bid altheeib the pilt ana leshed hlthfde. 
ihcR ssrsaUysecccirTrBahecths ilahly Thsaam 
pctipii Ufhtfdssttf Ob ibatJbos ■todepof’W 
nd t^ foTTsm peonatsd. Cta letvs i ths tk p 

tint u ihm doss ^ koee nits ol satOstacwm 

and rewns cd ailfslhlasie ufiarted Ths awn 
left nodifUrbed ooulAfsd l m hsathatk«r«s 
Httajud the o«Bd as Incd to oan heskd by prssij 
iBilaD Ubeot any has cd pall (Fq. I) ThspaMnw^ 
d ths qihet as rtaffficdt am an fcs 6 nh> ■‘a’ 
the epefaban. . 

AltldsUios, hex ths psheat was dJaiaipA tkta 

hr-twflrj the fialL as qidts healthy tad aolih u 
Isosioe and flexloo st ths dhow Joist era dffl 
Ml doobt born prlnaiy has ad loaais tassa, hstp ^Jiw 
sod amanatm era ahacst Donoal Tbe arss ■ ■■*'1 
loss r wralae d tie mae, tbct beiaf so f jrtber nrfoy^ 
sesaslha n ths jrralt An inlem^Jn* htef »**■ 
f s es rpcs ol (crras-fUD £• dirwiatVa hr ctU a tie 
part oi tbs akin pa/ 1, la an area la bjch teossry fec*«7 
had DOt yet bejun 

In thb rase the piaitfc pnxeduie erntert^^ 
difficult probiem Into k i/mpk caje. Ljchj*® 
Hound* kbotJt the elbcrw repno art not 
moo, tnd It b hoped that ine pian e 
win commend lt*w to other bo n- 

cotmter ihnikr CkJc*. 

TTie wottnd whkfa divide* oene* and pt^ 
tendon* at th aame lertl a* the liia Ij 
olten on the anttrlor aspect cl tbe rtit. la 
time It h DOt erften parible to perlona pnm 
■iture of tendon* afld nert e*, and b 
the w wind ha* been Infected 
ate aorjen beceme* poadbie, the patot b 
to have a thin pnekered tear Uciln i t 
modest U)-er of jubcatanecn* ti**uc hi™ 
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T here «« *eT«il compUatioo* whidi 
im\ foOow gattroeotenitoon ttlien a 
patient abo hai bad a prrvfoua gaatik 
opention preienti hlnadf with ^mp- 
tocu referable to the gutrotnteadeEal tract. It b 
veil to aDal>'2e the cocnpbinti ouefnDy wuh all 
the poMibOltla io adncL The i^-ndrootca repre 
lenung pstroRJanilb, czutn}}e|iinil okcr mat - 
foDCtloiiirrf gaitiocote^ ctoma, and poitopen 
dve futnlb are rather cammon after gaitro- 
cnteroatcioj' More Infre<roently reennent nl- 
ceratkn has led to formatioa d a nttrojejano- 
coBc hstob, otoally after an lala-ral of hai 
elapaed after operatloo. A compBcatkn which 
may not be thought of, and t viuefa vc again 
wbn to call atteouoa, b the pretence of a patro- 
eoterlc ctoou which b actoally gartroOeal mstead 
of gutroRjaoaL Thb bsar aoanomcEBa b the re- 
nh of a foigical error 

WeluTefowbth«Uterahue( 7) 6pvevkaB]y 
reported lattaocef of patrcfleoRociin tndaefing 
the 9 cuei of Ri m and IMlbar It b 
to determloe the getkeral toddeocs erf thb nof^cai 
error brante not all tuch caaes may be nported. 
At ibe :&Ia>-o CDolc approrLmatdy ooe dbgtnab 
of thb cooiifitloQ b hi each ( Teon 
In the preaeol piapcr we wbb to pr eten t 8 addl- 
rifwml erf gastra£leottoai> and abo i caae hi 
which the patient bad been teen prenoutly t the 
rflntf inH wUdi wM rcportcd by Rlrcrt and WO- 
bur bat not proved tuiijicaDy ontil recently AD 
the operatkiu it«d been perf o nned prior to the 
r^btration of the patients at the onlc and In 
«/-»! instance tobaeqpcnt conhmintnry opera tion 
was perfonned t the cfioic. 

izTorr or cases 

Cart. I Sepraaiber pi7 *5 JwrroW Jr»«»raa»* 
to the Imic ctwiplaii>h« of ihWamtl pKla. la 9 » 

bad befoa to oaur* dutj slnr lika pan Foot dtj* after 
mtmentfToatoanjhaidlieaperfatBiedm 9 
lOT daodrt«t nt^ dtairbca brfan. vUb to tUns 


Jrc*»d»(| 6 . 7 kjra) IVtWt 

at 6 K bchoi ( 56 cu ) b frreaoatj Mitun 
oa ajpwatkn of RaAri; coalnti after an LnM wf. 
Kocstfcnoloakal CBoiMtlDa tbmtd n W 

t cn tbeUsoack aad tJHkrttf Fvt«f LWtbwtiSi* 

lu tW bariaa to paw taudMety tala tfe tm W 
TWra at defonarty of tba doooattl op 
of faatmkoalcvir ai aade aod npaj tnttvi t« 
adnanl TW padrat ^ddrd Mt Ulave i(eMM tkx 

1 Jal7 94 tid* pali^ retaraed ta tW doc ■ k 

toon kat the uma mplaWtt SkahadBatiatv^aj 
tteaJtjTaliDeotlorbcrlogaaiitf Afgrkmkewti^ 
lias 9171 ojo iha kad COWJDwd ta «a(iva7l-i 
dayi aad U ka Oesterk tfoob aad betckai Bka 
odor 1 ler read UioelaiTeoitd beta (CB 1476 aWtvaof 
iba (aisrd defat doa Ir IXataf Ike ttbd nbi W 
bat riilt to tke dkdc baa al rirH, af 6^ 

doasal ctaapa Ifa ««ek boadomraat druhfef k 
kUicfa, 04 oanJsK nddeWy ItCKaaed uf oiB^ 
afaora iba aa d pprand. Tba fatma ciiraW U ik 
kesi and abaoUtn Tka pll bbddrr aiiH<u>Al«^ 


k»d ben adr^vd Uer eiibt bek hd v«iH rf 
tnadt «ttk M dremvd ■ tke 4 Mik h 

icea tdxfwkv to 97 peevdi arUkeol rkikkt 
CutbatiM tfaMrd only tOffai kaa d odfi jd 
dfst cf MiriDeaaJ dt C atnrt mrrtwrUbrbr^ 
ahwDca rrniieeaJ aialyd* cf nitfk noUeU dw 
ta*i Bwal ahjard ewdoti total aridi y of rt, tii* 
free aodty Tba ictaJ nsmtnlka af anw r**a 
Dnjcrrd j 8 (Tanper esnUccmlkagtmd Uad, > 
aa aJfaaafa (tofaalai niio ef t.U I CWbK)tVrfirk 

failed I mnJ ifaadow <f (be nH bkddrr M tWu 

aUnlioted to pooe afaaoeptjoa of Q) rcvUwbvtkW 
anaaloeeak. Re ezaadcutaa of Ike ftaaarb nfoaa 
lerookeaied ifaa peea cuce of fntiaOeii i*««a (F ljr 4 
Tba fynptJXSB era cf uifa fcnt manaltaV la 
■pm ifaa seed foe aarncai mtermbaaL 
At cveralkw to Aninist 6. 94. there 

of nmoQt olcm tioo ^ tke itoBaca tr daod_ 
ilcitia Mr DatrokaJ aJmatkw t» peeaeal b tie *■ 

Doafa, kvh aa located 6 lacbea ( 5 CD ) tk^ 

maJ rah Tka ateesa a* abcit Ilbcka tf*) 

dkmrter AfterdlacacMftfco of tkaariail— '■it keyr* 

bfa b tke rtooack aitd Deo* era clo^ef Ti e F ^ 

fcad aa wmiBtfd CD* abvence Salaeeiwal 
unlyab of futix coetaU after terl ■™ mt*a« 
eaaiiBBJ total acailljr *f tad oa fret acUi^ 

E tk^ ■eJy ft (■ckea i j ra 1^ ^ 

tkeDcocecaJ ah had beta peeaeBt fee j^““ttet 

_ Bo lacaifaaUe aatritKoaJ defacieocy Tki» M 

£ilT“After yci^;ike£fi^ii:^a/the*loabd*(Te*»ed TU 


LX w*— FiacraeslJT aSrati/ialie esdlrested food ru d 
troatkaboaeti Irhb lea boora after iBcotloB \omt 
lot acrnrtrd at Omei aid p teflef fro* an cphoirtnc 
knttr pab Vi bts aeon yean after * p e rat fc«i Ike pa 
tkat kad bat powda ( Lpm ) diappiaf Iraea $ 

TrM (fat Drrajoa af SirkoM. Ucr^ Ft 


lef Rh< 

of that icnea IB hjcfa opera tM* 

Cam VjjjearaU o*jai 

operalioo for trpfotatlon of her (caH UiAJer a*d 


ISO 
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bad been performed The appends had been removed 
md a gastroentenc stoma had been cstabhshed Imme 
diately after operation diarrhea mth frequent bulky and 
greasy stools had developed Gas and borborygmus 
bothered her much At times she sai\ undigested food m 
her stools There had been a loss of 25 pounds (i i 3 kgm ) 
m the penod foUowmg operation 
Eiammation reiealed marked loss of v eight The ab- 
domen nas distended, and peristalsis nas vnsible in some 
M hat distended loops of bow el A test meal show ed a total 
aciditj of 4 and no free hydrochloric aad There was a 
great excess of neutral fat m the stools Test of pancreatic 
secretion showed digestion of casern and starch to be de 
ficient No roentgenological examination was made. 

At operation it was found that the gastroentenc stoma 
had been made more than halfw ay down the small mtestme, 
a loop of the upper part of the dcum hat mg been used The 
pancreas was thickened and covered with ddated vessels 
The gall bladder was large and could not be emptied After 
the gastrodeal stoma had been disconnected, cholecys- 
tostomy was performed Recovery' was uneventful 
In a letter wntten m February , 1913, the patient stated 
that she had gamed 1 pound (o 5 kgm ) a day for 40 days 
after the operation She had not been rebel ed of moderate 
difficulties with sour stomach 
There was fairly good evidence that chrome pancreatitis 
with deficient pancreatic secretion play ed a part m the pro 
duction of the patient’s loose stools The short circuit of 
stomach to the upper part of the ileum undoubtedly ac- 
counted for most of the symptoms, smee her diarrhea 
disappeared and gam of weight was prompt after operation 
Case 3 In January, 1922, a 53 year old woman com 
plamed of diarrhea and w eight loss From 1906 she had 
had distress of ulcer type and m August, rgid, roentgeno- 
logical cxammation here had demonstrated a duodenal 
ulcer A test meal at that time showed total acidity of 36 
and free hy drochlonc acid of 28 Because of profession of 
sy'mptoms gastroenterostomy had been performed in 
March j 1921 Pam was rebeved by operation, but as soon 
as she began to eat sobd food diarrhea with 5 to 20 move 
ments a dav appeared The stools often had a lientenc 
character and prunes could be seen m the stool withrn 3 
hours after their ingestion Periods of diarrhea lastmg 
about 4 day s alternated with periods of fairly normal stools 
lasting about 6 days Once after operation she had v omited 
feces ukc material and twice had had eructation of the 
same material Her abdomen became sore durmg bouts of 
dianhea She had lost 36 pounds (163 kgm) m the 9 
months after operation 

Physical exammation showed onlv loss of weight and 
slight tenderness m the lower part of the abdomen Anal- 
vsis of gastric contents by the fractional method showed 
anacidity untd 8 umts of free hydrochloric acid appeared 
after ■ - 


auvr 

Ilcmoglob' 


PM hours, 95 cubic centimeters was recovered 
m measured 74 per cent (i 1 2 gm ) per 100 cubic 
centuneters Roentgenological exammation snow ed a gas- 
troentenc stoma with commimication of small bowel with 
nght half of colon The duodenal cap wiis deformed 

the stomach ^\'ns found to be anastomosed 
to the ileum on]> 4 mches (lo cm.) from the ileocecal 
\^\ e A chrome ulcer had caused extensn e contraction of 
the duodenum. Accordingly, after disconnecUon of the 
gastroUeal stoma and closure of the opemngs, gastro- 
jejunostomy was performed Two weeks later because of 
symptoms suggesting obstruction re-exploration was per 
formed tVside from a mdd kinkmg of the bowel at one 
point noUimg of great significance was found The patient 
made a good reco\ erj ^ 

^°',““bcr, 1934, the paUentstated 
Inal she had had no more illness since her operation 


Case 4 A 37 year old marble worker in August, 1930, 
complained of swelhng of his legs and ankles and of stomach 
trouble About 1917 periodic bouts of pain had led to 
roentgenological examination which had indicated the 
presence of a duodenal ulcer In 1927 gastroenterostomy , 
appendectomy, and cholecystectomy had been performed 
After the operation there was no more pain but 8 months 
later mtermittent nocturnal attacks of vomiting developed, 
coming approximately every 3 weeks and lastmg about i 
week at a time Three to 4 quarts (3 to 4 hters) of greenish 
material, sometimes contaimng retamed undigested food, 
would be brought up with good rehef of nausea No 
diarrhea or fecal belcmng had occurred Constipation re 
quued a mghtly laxative The patient had lost about 6 
pounds (2 7 kgm ) m the 4 weeks before admission About 
1 year Mter operation weakness and stiffness of the legs 
had developed with associated numbness and tmghng up 
to the knees Similar numbness was present m the fingers 
Sensitivity of the muscles of the arms and legs later led to 
the use of crutches Dependent edema was present daily 
but disappeared at mght 

Exammation showed loss of weight, dependent edema, 
2tnd multvpAe pervpVveral weurvUs Analysis of gostne con- 
tents disclosed a total acidity of 76 units with free hydro- 
chloric acid of 58, 24s cubic centimeters was aspirated 
Roentgenological studies shoned a low, malfunctioiung 
gastroentenc stoma mth retention There n as a secondary 
type of anemia A bromsidfalem test of hver function did 
not show any retention of dye Serum protem measured 
6 s grams per 100 cubic centimeters of blood 
At operation the anastomosis was found to be between 
the stomach and a loop of the upper part of the Deum Be- 
cause of scarring and contraction below the pylorus, recon- 
struction of the pylonc outlet was performed after discon- 
nection of the gastrodeal stoma There was no gastrodeal 
ulceration, but the proximal part of the mtestme was much 
distended and the walls were thickened 
The patient stated m a letter m 1934 that he had not 
been reeved completely by operation and had had some 
recurrence of pam, perhaps of ulcer type It is probable 
that the multiple neuntis in this case was the result of 
vitamin defipenaes created by vomitmg 

Case 5 A 56 year old railroad section foreman m 
January, 1936, complamed of stomach trouble and ex- 
ternal drainage of bde After an onset of symptoms at the 
age of 36 (1916) he had had distress of ulcer type mingled 
with gall stone cobes In 1928, after pylonc obstruction, 
the gall bladder had been drained and many stones had 
been removed Gastroenterostomy had been performed 
because of an obstruction produced by a duodenal ulcer 
Operation rebeved him and he gamed weight for 6 to S 
months Recurrent symptoms at that tune consisted of 
burning crampy pam which was referred to the lower part 
of the abdomen or was generabzed For 7 years the patient 
had endured this pam, with only partial rehef by milk or 
alkali In 1935 he found that 2 to s hours after meals there 
would be fuliness, then gas, burning, cramps, nausea, and 
bitter vomitmg At reoperation m July, 1935, narrowing 
of the gastroentenc stoma had been found For reasons 
unknown to us the gall bladder had been dramed and a 
“lump" removed from the stomach. Bile persistently 
dramed externally after this operation, and there was a 
progressive loss of sUength tOTethcr with a loss of 36 
pounds (ifi 3 i^gm ) belore his admission to the clmic. 

At the tunc of the patient’s registration at the dime, the 
chief complaints were of crampmg, burning pain referred 
to the low er part of the abdomen, v onuting, marked loss of 
strength and wpght smee his second operation, and ex- 
ternal dnunage of bde together with achohe stools and 
dark unne 



STOGER\ GY\*ECOLOG\ AXD OBSTETRICS 



H( CmDiAaI (ten. 

TWp»UeBl'»ennrirttrw upoor 3t ucoaddHud 
ddijiljttH tad had ter tt t (tQa iru 

dnafaf Irtv (A «xUnl bfBvy teek. Oa racstfED^ 
Kopie rasltudae (he aim 

Ith difw Rjuhb u (eU (4 b« proeac tacMha kh 
6itaniij id tb( ■**■*^*^1 <ip tad nw rfiktarLm cl ih* 
(tocaeh. E (kl tm «ms 1 ibawrd (oo) addh/ d 
to tnhi (od ire* bTdnxhbnc (dd ujd eecoUcoes 
toDKm M iTOTseml 

At openrkn (ben m (ovod ■■ udenor fvtrakal 
(LKm Kb futroded drer healed rfnM i ^l akcr 
aUeb pcscticafiy oedaded rf^ ■ig tm i» aiw^ 
UiuT &(Ud( kKhcoemrucited vdb htnetuaJeM fiB 
UadeCer Tbe pMlrcfieal aWr dtt»ied en the poterav 
all bad entar aboaC ( ceobmeUn hi dMmidrr aad 
both afferent and eflemii tcfs <d Beam had roatiacted 
aa iTt(^ id fibrpak. The fall blaWr which did not cm- 
taa any alooea, n roacn td Tba cccaimi bOe doct u 
Dofaal The tattnAeal anastamdi a daaasecled aad 
(Im fxftrelieal cleer aa cadbed A laiK fMtreihiDdnJ 
dotaa aa aiade and ten^nraij jejoiw (cr (ted 

bf p cf poaci fOihlrthed Tbe patleat raarfi food 

Ci^Ci I March, qj 7 6 }car old ntfard Eaaoal 
dmetor ccacptaxied ed opvitaf. la ijaf ba had fint 
aod^ rplfaMTlc diftnsa cd alcer tjpe Kmtanedaasd 
tarTT (to^ occsrrtd u g>p.aodni pjo mdder qtidr 
of iJtulajf rec uf red Tbereafler oo meihcal nfloca he 
foi alinf cO antd gjA hea n a — : a and ntestni (jpa 
onOsc rrt (ben bj rocotfcootoflal eaaadaauca to 
ba doa to p) kne cbccrDctleo Caiuijutinadaiij hal 
bra pertervd n Jansarj gj; 

ImmtilatriT after apenUoD diarrhea had vMh 

tt (tnotadadytoraboDth rtha. N mat^nle dfapd 
ai Kte m the (tooti Thea*a<dbMD(«tbans>edtDdtad 
tha daurhea b«t aanaea. fUtfiaf, aad ( n a rtai g er ra- 
acrxTtatlco tcUned Its aae Pam ca a aeaes a aspresat 
p< abo« tha aa el m parioda Tarjmj tram tnni tain 
In I boon Tben was ao rwladoa td paa to 


bjaia ed toed bwi reBef oold Ukw p>,we, J i - 
TV patient h«J hM *o r— <h (nJ hwTOT ^ 
alter apeialVau * 

Kmai tl f here showed Ww cd wehht. Al i . 
and *(htrTi(astri:t«JeiDew 
. .1 1 


(biwed total achhtT d m . um, ^ 

P fwtfc c njlia eten *■ apjst 


f^twte add cd JO- Jo iimamun wn ^ j-i 
Cbtmlca] etaralDBilre cd the btoad dd M duS^ 
aboooaa^ Tbcra u aa aaesh Ker Ba a. si, 
(twdm ed tha (tench showed i-irfala ^ 
etU^stthci 


eilemt fastrotlekb, eepeeWh e\U 

ds. Tha pMtrgeaterlc (ten had her* Kjih b 

iDCBlcdDewB bchn (jo CIO ) trcaa IW Wn] ok 
Ati^xratlcah ashnodibatihe^tRUma 


Ubwd fastmlcal alcTT hr cmSrtr iaim 
; daxleiial deer ub ■aaavcrlkMd^h 


« partml fastrectemr dsl oat 

dec ad tbt inastroioah as peri ceio ed nh ia~>io dh 
pstmleal oteer aad ew t s U i rfuacat ad a Bampc>> 
hhmaj sterna after doaon ed tbe apethy ■ to tn 
K e cpe tj y after epcratlon UBac^cBCf(i UEnilH 
laeal at daei idler eperatloa shaaid tstdaodJjdji 
cedta and tm bjdiachloric vtd ad t P ewa: o-> 
Betcn was recta rred. 

ScNto mrmhs after operetlao the padnl and 
Vi ter that be bad rrfaiaed (boot poodiln lad 
bad food stnaftb. food appetke lod la jaa 
Can 7 A JJ jrv eU Bu b JuH. (jl,pw b 
chkd bifTpdtteat pt* and psa aw dstr*w 

belowihsM rlpnntlea jjtan fntaiyjhh. 


bad pawbf abkmlaaJ dMtre« lanetad^c 
retmaumr b e < be ateanetb had heea au C cd 
bad hadkpBataeli etP tj »^»adi|m edfaarbiVl 
bea bfTWtrd aa BttV aa tnwsecien 
f^rmptana bad i jctaf i f d b beats ed 4 M 6 ttb i ftrt 
etU, 


wab hrw btmais ed l» 


U or bat bdo* tba aartl 
n, lafodsQ ed abaha awd toed caUBtirim^ 
iflitjaaa rmraad oo— Jtr Vn«*«»°»Kedtito - 


r ad 


(fv ahacMl csopleta rehed for hocr 
l bonfr btarvab S ar tsmn dad; 
oald lie ito patoot \aM udfal U P”? ^ 
etBdxInf did act oemr Fecal i^iajmM « 
bad aaMT ba«a Dotlcid. Accibt oaM he fc* 
spefl to rtpJaed dorbf tba free toltfval TV 
tod loat 7 poowds (j LfimlbthejoceitbJto^ 
bb rtot to tha dui£ . 

PTnrtoa] tiaadsallcD showed ■odmts 
t X a e rratleea aaftatb ed intiaiiiatiroT ** * ^*^, 1 ; 


njcotfrcoacofic e iaa im atkai ed tha cclia wo* ® 
m roemtfewofTUfhic etir a birto o d tha _ 

n anM^^rm tba «.«aci cd.thrfc^ 
yaboert fe«(6 c» ) sbos the dra^ 

•'• • • Bsabwnaal 




tohesSU 


coctots as 

At epentloB the ai — - 

tnrbew (to cm ) abos tba ileocrcaJ ah • , 
eoaa(h to adto tha tlpa cd t fag r*. 

B^cato be demetotawd. N "**^*'2^ 
■iar was d ra ia ral rated. The gartredkaJ 
djacoaoected and the ap ma b tto to—™ *’■ 
era cloaed. Recosoy aawnessaifil * 

Appeufamatety yrwr iltrrarciwtoeo^^ 
sbmed tba ntlto to be m eJCdVU cow ton 
hypeftaaalco lla caily caapl—t uaa 
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ig when be was tired or nervous Aspiration of the con- 
:nts of the fasting stomach showed a total acidity of 8 
nits and no free hydrochloric acid Roentgenoscopic 
icamination showed an ulcer type of duodenal deformity 
That tins patient was able to tolerate a gastroileal stoma 
nly 12 inches (30 cm ) from his cecum for 23 years was 
indoubtedly due to the fact that his duodenum was 
lonnal This of course permitted enough absorption of 
ood in the upper part of the small bowel to prevent sig 
uficant loss of weight 

Case 8 A 34 year old salesman on July 24, 19391 com 
ilamed chiefly of abdonunal pain In 1923 he haa started 
laving episodes of ulcer like distress In 1924 after heavy 
uertion an acute perforation of a duodenal ulcer had oc- 
;urted and required surgical closure After g months’ 
tonvalescence uie patient was relatively free of pam for 
5 years except for short bouts of rmld ulcer type once or 
twice a year After a recurrence of pain m 1930 he had 
alcer pain each year until 1937, at which time postenor 
extension of pam, nocturnal pam, a few days of tarry stools 
and one attach of vomiting occurred Gastroenterostomy 
In May, 1937, had provided complete relief of symptoms 
until their recurrence m November, 1037, when there were 
3 essential differences (i) There had been a shift of the 
pam from the epigastric to the umbilical region (2) exten 
Sion of pam also had shifted posteriorly to the low lumbar 
region, (3) pam was accompanied by a distressed full feel 
mg, relieved by one or two enemas daily Night pain 
tended to occur earlier Penodiaty and modes of relief 
were unchanged There had been a lo'S of weight of only 
S pounds (2 3 kgm.) 

Tenderness w as present just above the umbilicus Anal 
ysis of gastric contents showed a total acidity of 84 umts 
and free hydrochloric acid of 74, 150 cubic centimeters 
were recovered Roentgenological study show ed a duodenal 
deformity with some obstruction but the pylorus was 
patent The gastroenteric stoma was small and, although 
the anastomosis was free, what was thought to be jejumtis 
was demonstrated 


At operation there was constriction of the old region of 
duodenal ulcer, with induration into the head of the pan 
creas and some obstruction The gastroileal anastomosis 
was at a pomt in the small bowel at least 8 feet (243 cm ) 
distal to the ligament of Treitz \\hcn this was discon 
nected a small ileal ulcer was found at the base of the 
mesentery just opposite a contracted stoma The ulcer 
was excised and the deal opemng closed Partial gastrec- 
tomy of the P61ya type was performed with removal of 
about half of the stomach Recov ery wws uneventful 
A letter from the patient approximately 2 years after 
operation revealed that he was in good condition, did not 
hav c any distress and had increased nis w eight by 6 pounds 
The shift of pain to a lower pomt m the abdomen and 
“^f^hef by enemas were characteristic of ileal ulceration 
f 58 J'ear old farmer in June, 1941, complained 

01 diarrhea In 1913 he had had an isolated period of what 
was probablv ulcer distress During 5 months of 1932 
sjTnploms recurred, this time diagnosed as due to ulcer 
*935 to 1939 about 5 brief bouts of ulcer pain oc 
curred In Pebruarj , 1939, acute perforation of a cluodenal 
Ulcer had required surgical closure, which had relieved his 
s>-mptoms until May 20, 1940, when acute perforation 
again had required surgical closure j\s a prophylactic 
pwedurc partial gastrectomj had been performed on De- 
patient was able to go home in 
9+'i hut after i month he lost his appetite and 
rrhea developed with 6 to 1 2 loose to w atery stools daily 
throughout the daj, but he alwaja 
'50'cment as soon ns he ate Occasionally 
undigested food could be seen m the stools He was repelled 


by the sight of food and had lost 60 pounds (27 2 kgm ) 
between operation and time of his admission to cbnic 
Physical examination showed moderate emaaation, dry 
skin and slight edema of the ankles Analysis of gastnc 
contents showed a total acidity of 16 umts but no free 
hydrochlonc acid, there was a fetid odor of bile to the no 
cubic centimeters recovered Total serum protein meas 
ured 5 6 grams per 100 cubic centimeters of blood with an 
albumin globulin ratio of i i Several specimens of stool 
showed fat, undigested food and meat fibers m excess of 
normaL Roentgenological studies showed a postenor 
P61ya type of resection, the anastomosis apparently made 
with a loop of ileum Banum had passed mto the trans 
verse colon and splemc flexure hours after the stomach 
examinabon 

Surgical exploration showed that at the last operation 
the remaining portion of the stomach had been anastomosed 
to the terminal portion of the ilemn about 18 mches (46 
cm ) above the ueocecal valve There was no gastroileal 
ulcer After disconnection of the anastomosis the openmg 
in the deum was closed, a small cuff of stomach was ex- 
ased, and the gastnc stump was joined to a proximal loop 
of jejunum in a postenor colic type of anastomosis Recov- 
ery was uneventful Serum protem measured 4.9 grams 
per 100 cubic centimeters of blood just before the patient’s 
dismissal, and edema of the ankles was present. 

In a letter i month after the patient’s dismissal his 
daughter stated that he was domg well except for easy 
fatigue and no especial gam in weight Diarrhea had not 
returned 

This was the only case in which previous partial gas- 
trectomy had been performed 

The symptoms of gastroileal stoma are de- 
pendent chiefly on the location of the anastomosis 
and on whether or not ulceration is present 
Diarrhea was present m 6 of the 9 cases reported 
in this paper In 5 of these it began immeiately 
or within a few days after operation In the 6II1 
case a month elapsed before diarrhea appeared 
The hentenc character of the stools was indis- 
tinguishable from that seen m cases of gastro- 
jejunocohe fistula, but the latter would be unlikely 
as a cause of symptoms coming so soon after op- 
eration, a pomt which is of diagnostic value Of 
the 3 other patients in the senes 2 with upper ileal 
anastomoses had had voimting One interesting 
feature is that with but one exception (Case 2) 
diarrhea occurred only m those cases m which the 
anastomosis was very dose to the large bowel In 
2 of the cases in which anastomosis was verj^ dose 
to the cecum, fecal belching occurred Diarrhea 
commg quickly after operation is the chief reason 
for suspectmg a gastroileal stoma Epidemic 
diarrhea or postoperative ulcerative colitis might 
be confusing but cultures of stools and procto- 
scopic examinations help to distinguish these 
when seen early Later these can be excluded 
rather accurately on the basis of the patient’s 
history 

Vomiting may be of retention tj^ie and occa- 
sionally has a fecal quality or is accompanied bj a 
belch with fecal odor 
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Ims »f mi[H oav be l evo 'e astudly «^n be 

Attribute to km oi pertlillj iflguted food In the 
Desteric itocls before ndeqnite &b«arptiM ocam. 
Except for Cue 5 hm ol wt^t oc 

c ur red In thcae cues m vbkb tbm mi £rrhea. 
Tbk km of vo^bt prtdxiblj vooid h»Te been 
much more •evert If tbeit bid not been mDe 
pum^ of food throu^ the pykna. 

E m tn tModitSoD irttb {utrotkortomy may 
be of boirel type <* cf nicer type. The fonnet b 
Qsoally lower ihdoprfml md of cruoptng type 
with rehef act pnMaje of fiatm, ttoof, or la coatA. 
The pam of ruccr type may be bornW or enmp- 
fog and may be nderred to tiu pmhtffat regtoq 
or lover abaomlQal qoidranti In rrmAi the max 
fitbkwi ai b tbe pain of gutro^efanil nicer Ukxr 
•cqnence aad neotrafixatloo relief are atypical, 
b o ire \ -g When piin u a lymptoDi b prcKot tlx 
chanrft of findlag a gutrcfleal ulcer or fuuo- 
ileftb are good otuy wben a dfnldcant amount at 
free hydrodtlork acid b present oa analyiii of 
gastric contentt. In 9 of tbe 10 cuei t^ fir 
reported in wbkli these was ehher gastreOeal td 
cer or cartcnfleftb, vabtes of free byxlrocUaric 
add obulned after Eirild test meab r«e^ Iran 
je to 74 units. In tbe otbe cue aaalysb a gastric 
coDtesis «is not wfarrard lo tbe 4 cues tbos 
far Rperted in vbkb thse wu free add oc anal- 
yds of gulfk ccetffits bat do olcendoB, the 
CDOceotntkn vu km than je onlta. Elgbi of 
patleaCi vbo had gastrofkal nicer vere men, 

I ns a voman. and ux aex of the i remaining 
vu Dot mentlooed. All patknts who bad gaitro- 
olcer had had peptic oker before opentloQ. 

Aside from tbe compficalkos of gastroOeitb 
and gasrofkal nkcr patxnts who gastro- 
n*al nuj be sob)ect to notrltiow dc 

ftrww4.>« In oOT sole* mitrltMoil edema amo- 
ckted whb b ypoprtrtqnemia. aod tooltlple ixn- 
ritbocomed. Tlx exteiital biliary fitfnia fai Cue 
} was appaiaitfy the reaolt of an adcfidonal Kir 
error 

Tbe (fiagocab of gastrafkartooiy tbotud be SQS- 

1/ there b a bittory ol octet of cBanhca 
Very tooa after gaitroeateroatocay If the itoob 
are and ait accornpinkd by km ef 

wdgbt, the poaihEty bectaocs ttroog. \aniltliif 
and fecal bckhlng may or nuT nc* be premnL 
Roentgwcfagical eandnitlon b of the greateit 
Tshxln tbe dfagnotb. 

If a gastnikal ftoma b dagDOKd aod paia 
^lUf to that present with gutroJeJoB*! oJeer 
a gastrofkal ulcer may be Kispected. U 
thepetkot ba mam if behad an ulcer before bb 
operatkn and Dow hu free hj-drocfaloric add b 


greater ccoceatialloQ than to tmki 
rtoQ by a test meal, tbe chtnea m tk* ek 
gutmiklut or frank gastrrJVal otar h tata 
Treatment of gastttfkastfflny ud p^r.. 
ulcer b RngicaL The procedwe tsoi 

coarse on satisfying the requhiiDOiti cf RfiEi 

sikqaate gastr^testlzul r n ei lm < )i j cd dm 
rteting tbe prlmaiy probinn. PartcftlnicrTk 
sccoapUsbed br discanixctloa of tk ilzixa! 
snsBorncwb and rcdiloQ of aay pstnColdto. 
If tbe duodenum b normal notkog fmle cn 
be reoulred. If tbe doodtnum dnin enlaai 
healed or icthe uktratioe, gistrojeJaaBto 
may be sxSdenL Hovercr If rithodudaie 
nstidkal nlcers are active sad leatdx d fca 
bydrucblodc by b 

It may be wbe for the s oim c to nnker nni 
gastrectomy The prupfmictic vilm tf tar 
r e d m e most be w eigL tj sgalnfl tk iVl'kJ 
rbk Imposed, espedaOr ff the padest'i {sH 
cooifitkm Ku been depleted by tk p£» 
Decatom) 

'' StDOLLST 


GastroOeostociT most be coosida^saef it 
pasrible causes cd muptoms eetunfai ste P 
tfoentmstcooy Thb type of sn*ste*wsh ^ 
u s snglcal 0rr Tbe caftEnal gr°T<c gi * 

rutreOMtatay svitdnKX in dkrrho, 
mss d sreigbi, and pain. Disnhea ciaadHffl 
aDy begios soon aftw operation “d 
terk In type vomiting cccsriociDr has * 
quaBty kae of wdgbl varies srbh tk 
^ diarrhea, pain b of bowel trpe wto uaexi 
with that of gastrofleftii or rastrofleaJ _ 
Gastnaklta acd gaatroDem oketi nay 
gaatrojejunal oker cflnicaDy Tbey_ are 
only wbea concentraticii cf free add fa 
\\e have reported B cases ol gasfrbfcv*^ 
and also i case previoasly reported tm ^ 
catly c o ofi ujx a surgically GaiuJ^ _ 
present in i case and gaatrofleal aka a J 
m 007 scries. 
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'LASMA VITAMIN C AND PROTHROMBIN CONCENTRATION 
IN PREGNANCY AND IN THREATENED, SPONTANEOUS, 
AND HABITUAL ABORTION 


CARL T JAVERT, M D , and H J STANDEE, M D , F A C S , 
New York, New York 


ANTEPARTUM bleeding occurs m early 
/\ pregnancy with sufficient frequency to 
\ warrant consideration from every pos- 
L. V. sible angle, Rutherford reported an in- 
idence of 5 per cent in 1942 Of 24,289 pregnant 
romen admitted to the Woman’s Clmic of the 
•lew York Hospital, 9 o per cent had vaginal 
)Ieedmg, and of this number 1,648, or i m 15, 
ufiered from a complete or incomplete abortion 
)f the latter group, 59, or 3 6 per cent, were m the 
labitual abortion group, and were so designated 
lecause of 3 consecutive abortions, foUowmg the 
suggestion of Malpas The madence of habitual 
ibortion was i m 411 The incidence of threat- 
:ned abortion in this group of patients was i in 
55 Therefore, antepartum bleeding in the first 
trimester of pregnancy is an important problem 
in Itself, particularly so because of the unsatis- 
factory prognosis with regard to the associated 
pregnancy 

The underlying causes of the antepartum bleed- 
ing are manifold and are given in Table I As can 
be seen, orgamc lesions, as well as other patho- 
logical states associated with gestation, require 
consideration in makmg a diagnosis of threatened 
or spontaneous abortion Attention is directed to 
the large number of patients in the “undeter- 
mmed” group These causes, together wuth others, 
are illustrated in Figure i 

Chmcally, most abortions begm wth pamless 
bleeding m the second or third month of gestation, 
which tune correspqnds approximately to that 
when the placenta takes over the formation of 
progesterone Seldom have the nutnhonal fac- 
tors, nhich may play a r6le in the onset of such 
abnormal bleeding, been investigated Evidence 
IS sloaly being accumulated which indicates that 
such bleeding at times may be due to a defiaencj 
m vitamins C and K It is our purpose to confine 
this discussion to these 2 vitamms and consider 
them, together with a nutritional program of 
adequacy, in the possible prerention of certain 
tN’pes of antepartum bleeding and, therefore, in 

I Obstctncs and Gj-ntcoloa Cornell 

I nl\‘crsit> College and The New A ork Hospital 


the treatment of threatened, spontaneous, and 
habitual abortion ‘ 

What r 61 e does a deficiency in vitamins C and 
K play in the production of the bleedmg? A 
perusal of the hterature reveals pertment infor- 
mation Mendive and Deulofeu have shown that 
the hypophysis, as well as the thymus, adrenal, 
spleen, testis, pancreas, and thyroid glands con- 
tained large amounts of vitamm C Biskmd and 
Ghck have shown that the corpora lutea of cows 
contam abundant amounts of vitamin C and sug- 
gest a correlation with the production of pro- 
gesterone Israel and Meranze found a proges- 
terone-like effect on the endometnum followmg 
the administration of ascorbic acid to infantile and 
ovariectomized rabbits With regard to abortion, 
Voght observed that guinea pigs which had been 
given ascorbic acid frequently aborted The clini- 
cal counterpart of this observation was provided 
by Ley who treated 10 cases of habitual abortion 
with success The recent discovery of the anti- 
hemorrhagic vitamm K led Singleton to employ 
It chmcally in the form of dehydrated young 
grasses in cases of abortion, with pronusing re- 
sults Javert found retroplacental hematoma and 

TABLE I —CAUSES OF BLEEDING IN THE FIRST 
TRIMESTER OF FREGNANCV, INDOOR SERV- 
ICE SEPTEMBER I, 1 93 2, TO DECEMBER 31, 
1940 


Abortion, complete or meomp'ete 

Total case* 

1648 

Threatened abortion 

229 

Undetermined 

185 

Ectopic pregnane} 

Hydatidiform mole 

8s 

33 

Erosion or polyp 

i8 

Myoma 

5 

Chonoepithelioma 

4 

Carcinoma of cervo?: 

2 

Total 

2209 


Totml number of pregnancies studied 

Inadence of ble^ng m first tnmejter g 


'Presented at a raecUrig of the Dallas Southern Oinical Soa 
ct> onMar^23 1943 and at a meeting of the New \orl Acad 
cm> of Medicine April 39 194a 
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Laa ittiik tumj be •e^tn tod imull; cmn be 
kttiQntm to ka* a paitkSj (Bcnted food in tbe 
benteric rtooli befctc adeqiute uaorptkn occnn. 
Except for Cue 5 kot of oc 

cmred b tboe cua m vUcfa there wu rfbrr^ 
Hiit lou ti TT cIg fat probnbljr vcnld have been 
ranch more ■evert If there had emA twn wtw. 
puu^ of food thrcu^ the pylcra. 

Pma in uaociiticD with patrtAeoctomj mar 
be of bowel type or of ulcer type. The fccmcr u 
ooaBy lower abdominal and of crampbf type 
with rebel cn paamge of flatna, ctool, or an 
The pain of hIcct type may be bunia or cramp- 
ing and mar be rnerred to the Tunhihrml reglcn 
or lower aboocdnal qoadranti In mrwh the aana 
faihioo ai is the pain of gaitiu^iunal dhrer Uker 
aeqaeocc and neatndbatloD ruef are atypical, 
bowerer When pain u a aymptocn la prent the 
chances cf findbg a gastroQeal nicer or gastio- 
Dehi* are good only wba a atgrilhcant amocnt al 
free hydrodikdc aod la prent on analyna of 
gastric coQtenti. In 9 of the 10 caaea that far 
i^iorted in which there wu either faxtroOeal q|- 
Cff cr gaBtraOdcU, nlaes of free bydrochlcDc 
■rid gained after Ewild test meals ranged from 
301074 nslts. In the other cue saalyili d gactrtc 
coQtats wu not pgf o n u e d . In the 4 cases thus 
Ur reported Is whldi there wu free a^ 00 anah 
ysfs ffi gastric ccetests tut no akefatfcc, the 
coocestntloD wu leei than 30 anlt^ E2|ht ot 
tte patieots who had gaatroOeal oker were men, 
I wu a TT H T1, and w aex of the remaining 
was TV'* madooeA AQ petients who had gastro- 
rL»a1 oker had hsd pcptk oker before opgstfon. 

Aside from the cf gastroflritit 

and gutroOeal oker padcits who hare gsxtro- 
Qal ttcanas nay be aob^ect to Dotiltlaw de 
fkxncfea. In oor aeria notntlaosl edona aaK»- 
dated with bypoproteineinla, and nmltlple Den 
rids oconted. TIk eiltittai bSbaiy firtnla In Case 
5 wu apparently the result of an additlnnal ear 
gkal error 

The (fiagnoab of gsstrofleastanry shooid bems- 
If there it a history of coaet d dkrriKa 
rcry wm tftei rastroenteroetomy If the ttoob 
are Iknlak aM are accompanied by kaa of 
weijjit, the poii&fQty become* strong \cBdting 
and fetal may or mar not be prooit. 

Roestgencfcckal exan^dco is of the grealeat 
Tiloe m TniVhvg tbe dlagnoaU. 

If yWrrJWl Stoma is disgniiard aod pain 
■4tiin«r to that present with gastrokW*! 

TTrti, t gastrofW nicer may be inipecteA n 
tlv pndent is a Tiatij if he bad an nks before Ids 
opoatkn and now cos free hydrochloric add In 


rtater coocentiitko than 30 mdu after pWj, 
tloo by a t«t meal, the cWts art that die 
gastrotleitif or frank gistroQesJ nicer h pttm 

Treatment cf ^strcfleosUaDy sod eMnU 
uker b wir^csl. The pcoredTO used 4 
ctasae on satb^'lng the r egnlimea ta cf wianf 
adequate gastrofntettlnsl ccathraity sad cf or 
rcct^ the pcimaiy proUan. PartdtMiwijW 
sconipfished br dhcocncctkD cf the shsom} 
tnsitomodi ana <J toy natrolkd «*tt 

If the duodenum h lygmil nothnig ftuther W) 
be remdied. 11 the dsodennm them rrUeia d 
bealcci or active nkgatka. gutin)(ksaiht7 
may be ndScfcnt. Howerer If eh her daodcnl ■ 
nAnakal nlrer s are active and Rocdoi d ha 
nydrochlork add bv the stcmach b tlpttrin , 
it may be wise for the m r ff o u to oirfhj 

gutncUxny The prophv Wtk rtloe of thn fn- 
cednie rmal be wdj^efl •pinw the tdiBriad 
nak hnpoaed, espeda^ If tbe padat^ feseal 
cendirioD hu been depleted V P*”" 
OeoatcanT 

■' STOQUIT 

GajtroDeiart cuny nB»t be cneaiderid SIM* thi 
p*'— exoaes ci lymptciia ocenniBf dtff ps- 
troesternifcaiiy Thk type tf anaUcaiw oac 
uanrgkalanr Tbs cudbal yny tons d tW 
gutnfloatODiy syndrone sit tBuiha, roiuhf, 
Jeaa of weight, SMpsia- Disobes ehiiacttrii“ 
aOy begns aooo after cpenrioc and cftflaii» 
ta« In type vomiting occasJoosIly hu sm 
q TT«ni y- In^ of weight Varies with the a wdlT 

ol (Sanwa pain i* of bowd type when naanad 

with that of gutrofleitis or pstnfleal ote 

GastixfWtlf and gastrefkaJ nken nay 

gaitrojel’™*! ulcer dbicaUr They sit 
ally wbci cencentradon cf free add b 

Uo have repeated 8 caaes cf gastreOeo^or 
and also i case previously reported hit ody re 
cenUy ocaifiiroed sui^caHy 
present in i case and gastnfkal oker fci jc*** 
ID our aexica. 
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PLASMA VITAMIN C AND PROTHROMBIN CONCENTRATION 
IN PREGNANCY AND IN THREATENED, SPONTANEOUS, 
AND HABITUAL ABORTION 

CARL T JAVERT, M D , ind H J SI ANDER, M D , F A C S , 

New A ork, New A ork 


ANTEP/VRTUM bleeding occurs in e-irly 

/\ pregnanc\ i\ilh sufiiaent frequenej to 
\ warrant consideration from c\cv,’ pos- 
JL Bible angle, Rutlierford reported an in- 
adence of 5 per cent in 1942 Of 24,289 pregnant 
women admitted to tlic Woman’s Clinic of tlie 
New York Hospital, 90 per cent had \aginal 
bleeding, and of this number 1,648, or 1 in 15, 
suffered from a complete or incomplete abortion 
Of the latter group, 59, or 3 6 per cent, \\ ere in Uie 
habitual abortion group, and uere so designated 
because of 3 consecutive abortions, follow ing the 
suggestion of Malpas The incidence of habitual 
abortion was r m 411 The inadencc of threat- 
ened abortion in this group of patients was i in 
55 Therefore, antepartum bleeding in the first 
trimester of pregnanej is an important problem 
m itself, particularly so because of tlie unsatis 
factor} prognosis wath regard to the associated 
pregnancy 

The underl}ang causes of tlie antepartum bleed- 
ing are mamfold and are given in Table I As can 
be seen, organic lesions, as well as other patho- 
logical states associated witli gestation, require 
consideration in making a diagnosis of threatened 
or spontaneous abortion Attention is directed to 
the large number of patients m the “undeter- 
mmed” group These causes, together wuth others, 
are illustrated in Figure i 

Chmcally, most abortions begin with painless 
bleedmg m the second or third month of gestation, 
which time corresppnds approximate!} to that 
when the placenta takes over the formation of 
progesterone Seldom have the nutntional fac- 
tors, which may play a r61e in the onset of such 
abnormal bleeding, been investigated Evidence 
IS slowly being accumulated which indicates that 
such bleeding at times may be due to a deficiency 
in vitamins C and K It is our purpose to confine 
this discussion to these 2 vitarmns and consider 
them, together with a nutritional program of 
adequacy, m the possible prevention of certain 
types of antepartum bleeding and, therefore, in 



I 


Uie treatment of threatened, spontaneous, ancl 
habitual abortion ‘ 

Wffiat r6lc does a deficiency in \ ilamins C and 
K plav in the production of the bleeding? A 
perusal of the literature reveals pertinent infor- 
mation Mcndi%’e and Deulofeu have shown tliat 
the Inqioplnsis, ns well as the tlmous, adrenal, 
spleen, testis, pancreas, and tJiyroid glands con- 
tained large amounts of \itamin C Biskind and 
Click ha\c shown tliat the corpora lutea of cows 
contain abundant amounts of vitamin C and sug- 
gest a correlation with tlie production of pro- 
gesterone Israel and Meranze found a proges- 
tcronc-like effect on Uie endometrium following 
the administration of ascorbic acid to infantile and 
oaanectomized rabbits With regard to abortion, 
Voglit obseiwcd that guinea pigs which had been 
gi\cn ascorbic acid frequentl} aborted The clini- 
cal counterpart of tins obser\'alion was proaided 
b} Ley who treated 10 cases of habitual abortion 
with success The recent disco\cr} of the anti- 
hemorrhagic vitamin K led Singleton to employ 
it chnicall} in Uie form of dehydrated young 
grasses in cases of abortion, with promising re- 
sults Javcrl found retroplacental hematoma and 

TABLE I —CAUSES OF BLEEDING IN THE FIRST 

TRIMESTER OF PREGNANCY, INDOOR SERV- 

ICF SEPTEMBER I, I932, TO DFCEMBFR 31, 

1940 


AborUon, complete or incomp’ctc 

Total ai*ies 
164 b 

Threatened aborUon 

Undetermined 

229 

185 

Ectopic pregnanej 

Hydatidiform mole 

85 

33 

Erosion or poIjTi 

18 

Myoma 

5 

Chonocpithclioma 

4 

Carcinoma of cervix 

2 

Total 

2209 


ToUlnurabcro/prcgnandeaBtudled 34 sgg 

Inadcnce of bleeding In fir*t Inmcater 9 o per cent 


‘Presented at a meeting ol the Dallas Southern Clinical Soci 
ety on March 13 1941 and at a meeting of the New York Acatl 
emy of Medicine April jg 1942 
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bonorrfagk dfaeue of the nrwbonj In an Infant 
with hypoprothrtmbltrmb. An eiperimetilal 
itDd\ bai b«n pnhllAed rccwUy by ifoons. Bit 
tinm iUn^T and DeQimn, in whi^ It wu coo* 
dnid that vftaniia K deficieiio and hj'popro- 
Ihininblnema wt« lactno in prododng aboctka 
ha ribUu. Oar own ctod) prorklai a partkl 
dlaVal appHatioo ot tbdr cnotntkB. 

Tbaoraocmlly as iadkaled in F^ntra a, dc' 
fioney In thte aotlbnaorrlta^ -Itajola* Cand K 
coold auae exrmfra dadd^ Ueedbf wfakh 
Moore and ha co-vorhm ofaaerred ht nTpopro* 
thrciiiUoo{ienie rabbits. 1/ e t CBn iT e thii ^ 
hcfeocy coold renIt la the dath of the emra 
with eopoldoo 4 to 6 weeks bter or In the Lhiid 
mocth of rntatkn whoa abortitfi comDanly 
ocean. At tbs period of tefUtioo, the empos 
hiteum also incrAaes apbOy ia the as GQlmao 
and Stefai have pointed ent, and the) tecatd the 
tlm^ between the 5o(h and both ckyt as tne criti- 
cal period. I( exc^ -e UeedlnK occora hit the 
corpus lutemn ao that a corpus Mctnorriugicn id 
is jwwhKtd, tbe production of progesterone msT 
also be InterfeTea a th ao that bonnoGal imbal- 
ance results, which provides secondary or 
acce s a oj ylactoriothepatboyeoesisoftpootspeoia 
abortJDc 

Id this cotmectioo the dirt In pregrust woiDeo 
U very Important. ^THiams and FraHn have 
shown that only J per cent ol aB wooen partake 
of an adequate diet In prtgnsDCV The> oUerred 
Titamin deSdtno In 50 ^ cent and miaeral dr 
bdency In JJ per cent Ted nd hu co-wofiera 
have made sfanflar obaeTrations. Ebba, TWall, 
and Scott obaeried an IncreaKd locidepce ol 
abdwtloo fa patienU bavin* poor dieu In earij 
pmpi«"0 morninjc afcknaa od Tomhinf may 
iliate an adequate diet and Iherebi deplete tbe 
-i iTn in and mineral resenT* 


ntESDCT airoy 

eUkfttA VTTAinx c i» JTOSjau. MicrviO 
Dlgtstioo bioed roeomensaerecciflcrtedihxl 
t horira alter breaUait Irora 146 patiestsal Kjv 
br lotenaii dining an oncoispOcatrd {atat^a. 
at dettveo and la (he po ei perhua, 00 the tblra 
day and 6 weeks poatparlDm. Tbe ratinh vnr 
on tbe uRxal aatepartiuB dirt aftmt iiuadi 
wi^^iement, and were either hi the cieoie er 
high ecQoofliic fUttt VlUffifa C wu ddmsarf 
as ascsriiic acid b) tbemacrotrchaiqBeofllbiSB 
aod Balier A total ol ^76 ip e d fl a rns ae Q 
aained, and the avmjte nibes ha ebreaplanri 
io Figure 3 Taeolv palJctiti were stofied ief»- 
raiely st moeth]} LntCTviXbDt Ihecoocolntn 
did not iwiy sJrnlficantty from the armp 

valaes. ilany patienU had 3 or more drttrmio- 
tions 00 leparal occstlopa 
Tbe enrre (or vitamin C has a primary Unid, 
« Eiich is downwaid from the average uoo wtgmW 
■ mlitp tf 1 mlUigama per cot, as o 
Figure j Tbe average total amount hi the JT* 
tp^mcQs was o 54 mflOgram per cent Tkh » 
onlr jnst above the level of 0.3 mlHigiaa tew» 
which patknU are ordiiiaiily regarded u « 

ScieDt. The deficieacy range was reached as am 

as the eighth sreek of gesUti* and **• 

Uined throughout pregnancy Indh-khal mw 
lions were o W t i ed either atrr.e ot befc* 

coamtration. The blood samples * ere di|TSW 

specimen*, rn«Hng tht« low range e%en nrfe et 
luficant, (or Todhnnter and hh amoefata 
demoDStraled that the ascorbic acid 

blood pksma begin* tori* woo a/ ter the sdffllw 

tratiou of 50 mUUgram* of vitamin C wrth W 
marinmin rise fa to boar*. 

blood lei el was a3 mmigTxm or k**, the cqweted 

ri» did not take place. Hvdremii and 
and leul rrqajremfots mar be (artor* fa tmt*' 
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39 9 10 Ifi It ft tS to t 5 tl It t I 

TOTAL HU«tCt Of fATiCNTt tTUDUD ■ 2 ABj 576 JttCWtHS 

Fir 3 Plasma \ itamin C (ascorbic acid) saturation m normal prcpnancj 


taming the low concentration in the second and 
third tnmesters of pregnanes since Uic> are also 
responsible for reduction in the cell \olume and 
hemoglobin, as shown in Figure *; 

At term the maternal plasma contains about 
04 milligram per cent of ascorbic acid The 
values at dclivcrv reported m the literature arc at 
^nnance wath each other Abt, Farmer, and Ej) 
stem obtained an aaerage \alue of r 03 milli- 
grams per cent, while Sadoiski and Wertheimer 
obtained a similar \ aluc, i 09 milligrams per cent 
Teel, Burke, and Draper reported a value of o 52 
rmlligram per cent which is more in accord with 
our own data On the other hand, cord blood has 
a much higher concentration, i 42 milligrams per 
cent, whidi compares faiorably with the values 
reported by Teel, Burke, and Draper, Abt and his 
co-workers, and by Braestrup It would appear 
that the maternal stores arc depleted to supply 
the infant, and that the \itamm passes readily 
through the placenta 

The fetal requirements of vitamin C after birth 
are also of interest During the first 10 dijs of 
life, there is a decrease from i 07 milligrams to 
o 27 milligrams according to Braestrup Values 
ranging from 00 to o 3 milligram were found in 
several of our infants who developed hemorrhagic 
disease of the newborn The prothrombin con- 
centration of these infants was probably very 
low Perhaps a deficiency in vitamin C, in addi- 
tion to hypoprothrombmemia, is necessary for 
Ae development of hemorrhagic disease Javert 
has recently intimated that a lack of both vita- 
mins C and K may be responsible for this disease 


in the new bom, since too man} infants Iia\ c h\ po- 
prothrombinemia without hemorrhagic manifes- 
tations This view IS borne out in part by the ob 
sciwalions of Sanford and his co-workers, who 
found that infants with cerebral hemorrhage had 
low blood values for \ itamin C 

On the third postpartum da> , the blood \ota- 
min C was o 35 milligram, slightlv lower than the 
value at dclivcn' The onset of lactation ma> be 
responsible for tins low value, while wound heal- 
ing (episiotomics and lacerations), and utenne in- 
volution and impaired intake must also be con- 
sidered as contnbutorj factors Dunng the first 
14 days of lactation, Ingalls, Draper and Teel, and 
Sadovskv and Wertheimer found that breast milk 
contains from 45 to 4 62 milligrams of ascorbic 
acid per 100 cubic centimeters which is con- 
siderably higher than tlie amount present in the 
maternal plasma At 6 weeks postpartum the 
vitamin C level had returned to normal, ns indi- 
cated in Figure 3 

The daily oral administration of 100 milligrams 
of cevitamic acid and 100 cubic centimeters of 
orange juice to 100 deficient pregnant patients 
produced a nse in the plasma vitamin C to nor- 
mal, showing that an adequate supplement will 
increase the content of this vitamin in the blood 
This provides a clue as to the amount of vitamin 
C required to maintain normal concentration in 
the blood in pregnancy Evidently about 200 
milligrams is needed daily Braestrup found that 
mothers on a deficient diet had vitamin C con- 
centration of only o 26 milligram per cent This 
suggests that our deficient patients were also on 
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iudequatt dkti despHe the Iict thit thdr dfeUiy 
hlrtory and ccoconnc levd irere cooi^derrd otw- 
lartoty Experience hti indicated that <Det and 
Incocoe do tint ahrajl bare a rehtiao tQ the Uood 
coocentntkwi of yitamin C in preyoancy Food 
abenatkati, oattaca and vocnidox cocsncn ( 
nartcrfcnt wooeo, can rftiate tbe moat adnpute 
diet Therefore, artnal detennlntlloo of viuinln 
concestntko 1(001 to be a better Index 0^ ntim 
don or deficiency b pregnancy than the dietarv 
hlxtoT> or the fUtof « the padeat 

rLASKA FtOTHlOitJDt E* WUeAI, r»MtA>"CT 
Tbe fA***"* prothioeilin coBCeBiratioo of »oo 
tvirmal prcgiuat woiDen hu been {Qacoaied dae 
where by and ilacri, and the 

RnniiAitred ta the cwre b FIri™ *• Stodiea^ 
an adtDbofial w padenta ahow no marted devto 
tioo frten tbeff original data. Tbe ciiriT haa pri- 
mar> and recoadir^ trenda the fonaer b op- 
wiri whUr tbe aecoodai^ treoda Taiy with the 


trimextm of pregnancy In the firtt tnmnttr 
the pen thrombin CMKtn til tioo U Jo«eft,proiniJj 
doe to a deficJeot btale of vttanrin K, Tncnirt 


tkin^** Of vomldjig Honerer the majilh 
of pa deala (8j per cent) had an arenge protkco- 
bb ccnoentraUoo ranging froai 83 to ^ per ast 


of DOTiial op to delJvny Honerer the arenre 
for the CDfd Waid wu orly 14 per ctol cf Donm 
S om e of the paOmB ^th defident nhw fa 
ritamb C *"d prothroobb ctmphlDfd of hrBBj 


ifig eaaOy epbU'^ bJeedia* giana, a^ TXgBal 

bWTOf'p Tw Utter wiinneliTDab the aatsR 

of a threaten^ abortioa 


•txBii iL— TutaaA vtolkw c* (Ascoaarc 

acid) Ct PtmlCTl WITH THliATCtED 
fPCrTtAlTTOCrS 0« HABITUAL ABOtnOWi 


nAiUA VTtAaoa c amd MtOTBunm 
DnT»ltrt4T»OXl « ABOTTTO* pvTitva 
P hprra Titunb C and pfothnwnbln detaJ^M 
tiosB wtre made on 3 grcwpa rf nstlati 00* 
having had either a thiratrted abortwi, 1 or J 
pctrdooa apcotaaeous abortiooi, or haWtsaJ^ 
dona (j Of n»rt CDtaearthrlv) Scient y-afaeT *^ 
tfcnta were atndied. Data on three 3 £*1* “ 
eaare are given b TabJei H and IIL The tr^ 


TABLE m.— PiAaMA noTTTioinrre conct' 
TaATIOM* DC BATTOCT* TITH ABOntO**' 
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average ^'alue for \otamm C in all of the groups 
was 03s milligram per cent and was definilelv 
lower than that found m normal pregnant patients 
used as controls The incidence of \ntamin C dc- 
fiaency was 69 per cent in the abortion patients 
The prothrombin concentration was studied in 
the Same groups of abortion patients, and the 
values are presented in Table III The arerage 
prothombin concentration was 54 per cent of 
normal, using the Warner, Bnnkhous, and Smith 
technique This is considcrabb below the normal 
value of 92 per cent observed in the normal con- 
trol patients The percentage incidence of pro- 
thrombin deficiency was 72 per cent in the abor- 
tion group The relationship of prothrombin con- 
centration to vitamin K (in the absence of liver 
disease) has been well estabhshed It can be pre- 
sumed that the abortion patients were deficient 
m vitamm K, since an ele\ation m the prothrom- 
bin level followed the admimstration of vitamin 
K to most of the patients having a low con- 
centration 


Deficien^ in both vitamin C and prothrombin 
tvitami^) was present in 61 per cent of the pa- 
uents The remaimng patients, 39 per cent, were 
low m either one or the other Seldom did an 
atortion patient have normal values for both 
^tamin C and prothrombin It would appear 

C and K plays an 
ebological rdle m the production of threatened 
MO s^ntaneous abortion, as intimated above 
and showm in Figure 2 This deficiency may be 
the causative factor of the decidual bleeding which 


is often the first clinical sign of miscamage It 
seems significant that abortions occur most com- 
monly in the second and third months of gesta- 
tion when the vitamm C and vitamm K levels 
have been found to be low' 

TREATMENT OF ABORTION 

The results of clinical application of vitamin C 
and vitamm K therapy, together with a planned 
nutntional program of adequacy wuth regard to 
other vitamins as well as minerals, have showm 
considerable promise In addition to an ade- 
quate dietary' regimen, it has been our pracUce to 
use supplements of vitamm C m the form of 
fresh grapefruit, orange, lemon, or hme juice 
Cevitamic acid, 100 milligrams daily, has been 
provided m addition when the blood values have 
been exceedingly low Vitamin K has been sup- 
plied in watercress, spinach, cabbage, caubflower, 
and dandelion greens When the prothrombin 
concentration has been low, synthetic vitamin K 
has been given either orally as synkavite (Hoff- 
man-LaRoche), 5 milligrams daily, or intra- 
muscularly in amounts of 2 to 4 milligrams of 
thyloqumone (Squibb) in order to maintain a 
normal prothrombin level 

In addition to the above, a mineral supplement 
called endomin (Reed and Camnek) has been 
employed to provide iron, copper, cobalt, nickel, 
and zme The endomm assisted in the prevention 
of a lowenng of the maternal cell volume and 
hemoglobin that ordinanly is attnbuted to hy- 
dremia of pregnancy, as indicated in Figure 5 
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yionoYtr cQuciDeac php s part in (i>c nuiiv- 
Icnaitce of nonmi mUtlan acmnUn* to Evnion 
ind Daoiek, vbo round th«t ctfUblrthi (oocued 
(□ |Tiio» whtn ihk miDcrt] ww oniftt<d £nMn the 
dirt Iron hu bcrn taed in tl>c form of percUo- 
rWe In the tratmwt of rtcnrrent abortkn, ac 
cording to >iakax. Slnimoridi bai aBed attcn- 
tjoo to tbe itktKiD ol vitimin E to Iron tnelabo- 
bsm. W’WIeootMUfoTt'iUjnin E "rreetDpk»JTd, 
it wu aasomed that when the ^thnuDbla and 
ritaadn A rabea «w knr a oeAcieocj 0/ vita 
nib E pTob^> abo oktrd, «bce U b abo a tat 
tobbbTtUffdn. Tbm{ort,^uaaIaEb tbe form 
cf alphatodwpberol (Squibb) wu gfren Intr* 
ammlarit ue> mnHsTiina rwothk to aocne of 
tbe patletiU, wtiiJe olbai recefrra abeat fOtn 
cal, ortodjopboTO (Sooibb) ortOr Itarrmatnore 
than proUbie that iW la an bteneUtSaaito 
of nmny mbeab and dtaroim for tbe main- 
tenance of nutrition, as b weD Hhiatratrd by tbe 
rckthm of cilchunaiid Tiumb D 

Ilortnoaal iberipy w*J fncorporUrd into tbr 
regimen aa iodlcat^ Tbe domjte of pfiystercce 
•wiaiBi!nSjraa«^> ia. the drat *rceka preg 

nmry or when bortloo tbieatencd. A few pa 
Genu reccf^Td no proeeatcrone Soane of the 
mtJenU had a k-w baaal mrtatxjUc rate, and tb«e 
wocoen were placed on tbyroH ertrict, i.15 itam 
3 titnea diD' Thk medkatloo b addcaa coo- 

TABLI V — Ut'E BUTHS W THEAm) PaTTEeH 
wirn T51EATPXED rurriOTTS fpcWTAJtr 
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tinoed be^-Dod tbe bith fflontb bentbeorUM 
nte bcgba to iocreate notmtlh 
CoQslIpatkdi U cndcairtblc. Moral oS taf 
olhr oO were fnterrllcted becaoae tbelr tv ku 
been foond to be aaKidatrd vltb bjpcfndm- 
Wrwmh t bift number of patlati ^iNr 
taibama or cnemaa are pnfmtd. 

A defect in tbe fjrnte bti been found by Irrit 
and Shreto' to be the cac«e for abottkn. Sart 
patfcota wHb repeated aborlJofa oflen F*e«»t » 
aterOity problem, it may be aaaaned that h 
oauv Wtancea w ova and iprna an aecal. 
Seem! buahaji^ had nocnaai irtBeo 
In tbe caaea of tr m aen vltb tbnilned abertaa. 
KoU and bb CD-*orieo found that och 4 9 
cent of the inlanta carried to ritbiStT had ne 
gemtal atawnBaOiWa. In 00 om dlaic 1 95 
per cent cf »ypc«? ialanti drfverrd had 
abconaaDty iKJodhig eitia cfiglta. Urth » b^ 
osdeacended Iraridea, ombflicaJ bemii, iF“ 
bfbda, and hv-drocephaJ 1 It wtJuH ifpor » 

OUT erperierx* UJ date IndkalM, that faiiiDb^ 

to iBothm allb threatened or repeated aw^ 

areDOtnetomril) malfoetoed, aJthtngh the w- 


eoCT may be greater . 

Ihe rewitJ of tbe aulritiociaJ rrfnnen ia « 
tieatmenl tJ threatened, apootanera,^ »- 
Wtual abertkm, ai here cmlfined, are tben n 
Tablet n and \ The percentage of awjt^ 
in the thieateoed group 1* 10 per ce nt ay 
cmaldetably Joaer in tbe ccomf ^ 

boTtlon* ocrurred tn the gpwp « 

« pte\dQua4l»etloca<neTt thoa^£«^ 

expect that j and 3« 
would abort, acrordmg I M Ipaa. 
in tbe haUt oa] abortion group ^ 

which ia much Wraer than the 
94 per cent reported b\ ifalpav 

alw deddedh- kmer than the bddfl« 
per ceol in meb of ibe tmtreated co^ 
TVra^tageofG Wrthi i 
bortion groep u 100 j-er cent beita* 




SURGERY OTKECOIOOi ANB OBSTETRICS 


lo. Mon inTt*t%i\kA b nrcmuy befon one 
cm lUte vfakfa titunlo, bormooe, or mloeal b 
■old/ rcspooifble. How c rer tbe tre&tment of 
cfafia •com to be 1 combinatloo of tbeae bcton 
be^nnfnj before oaDcepdoQ ind coadnofng dor 
faff pcejniocy 
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ACUTE HEMATOGENOUS OSTEOMYELITIS JUVENALIS 

MIMS GAGE, M D , F A C S , New Orleans, I-ouismna 


ALTHOUGH the inadence of acute osteo- 
/\ myebtis has varied little during tlie past 

\ few years, its surgical management has 
jL a. definitely changed from a radical to a 
more conserv-atn e regimen This has resulted 
chiefly from the discoverj’ of the sulfonamide 
drugs, the production of a potent high titer staph\ - 
lococcal antitovm, and the rediscovery of an old 
surgical pnnaple (immobilization) concerning in- 
fected tissues Acute ostomy ehtis, regardless of 
its r'aned chmeal manifestations, has always been 
considered a single chnical entity' and treated 
accordingly Consequently', the morlahty and 
morbidity have been high and these will not be 
reduced unbl the chnical vanations of this disease 
are appreciated Only when we realize tliat acute 
osteomy ehtis is due to the Staphylococcus aureus 
in over 83 per cent of the cases, and that not the 
bactena, but their toxins are responsible for the 
systemic reaction and local destruction of osseous 
tissue, can we intelhgently treat the disease and 
obtain complete recovery', with minimal bone 
destruction 

There are over 60 vaneties of staphylococcus 
and according to Spink, no less than 8 different 
types of toxins are denved from these Each tyqie 
of toxin has a definite specific reaction on the tis- 
sues in which It has been generated Oocal reaction) 
as well as on the generalized somatic cells and 
glands (systemic reaction) These toxins, reacting 
in the tissues, destroy both the fixed and mobile 
tissue cells The most powerful of these toxins 
will kill a person within 15 to 36 hours, as demon- 
strated in the Queensland cases Twelve chddren 
who received diphthena toxin succumbed within i $ 
to 36 hours Deaths were due to contamination 
of the diphthena culture in obtaining the toxoid 
from lethal toxins of the Staphylococcus aureus 
The necro^enic toxin and the toxin that in- 
creases diffusibihty of both the bactena and their 
toxins in the tissue cause extensive destruction of 
the osseous tissue The hemolytic, leucocidm, and 
fibrolysin toxins together with the power of diffusi- 
bihty are responsible for the failure of localization 
of the infection Therefore, the early high mor- 
tahty in acute osteomyehtis is caused from the 
mu' u toxerma with or without bactenerma 
■the bactenemia in all probability is due to a bac- 

Surgery TuUneTJnIverjity School of 
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tcnal thrombophlebitis in the osseous tissue The 
number of colonies in the circulating blood is en- 
tirely' dependent upon the degree and extent of 
the thrombophlebitis which in turn is determined 
by the \ irulence of the organism, both being sec- 
ondary to the type of toxin liberated That 
thrombophlebitis exists in all pyogenic infections 
IS 1 well established pathological law However, 
the extent and size of the x eins involved are de- 
pendent upon the type of toxan liberated by the 
staphylococcus and xary' considerably in degree 
Therefore, it is readily understandable that early 
neutrahzation of the toxin not only will inhibit all 
the side effects of the infection, such as extensive 
in)ury to the somatic tissues including all organs 
and glands, but will prevent local osseous tissue 
destruction as well If this can be accomplished, 
then the somatic tissue cells, especiallv the reticu- 
loendothelial sy stem, can destroy the bactena both 
bv phagoex tosis and the liberation of bactenoly- 
sins and agglutinins The sulfonamides are a 
valuable adjunct because they inhibit bactenal 
grow th and thus prevent toxin liberation 

Acute osteomyehtis can be divided mto several 
clinical ty'pes depending entirely upon the kind of 
organism and its toxin In teachmg, I have classi- 
fied acute osteomyelitis chmcally to correspond 
with the pathological physiology (r) Profound 
systemic effects with minimal load reaction is due 
to the lethal or sublethal toxin liberated by' the 
staphy'lococcus Bactenemia may or may not be 
present Blood culture is, however, positive in a 
high percentage of these cases (2) Profound 
systemic as well as local reaction is caused by 
liberation of the lethal or sublethal toxin and is 
accompanied by early celluhtis resultmg in pus 
formation with or without associated bactenemia 
(3) Minimal systemic and maximal local reaction 
without bactenemia is probably the result of the 
necrogemc toxin and the spreading factor of 
"Duran-Reynolds ” Pus forms rather early in the 
majonty of cases (4) Mmimal systemic and local 
reaction is rare and frequently leads to Brodie’s 
abscess Here virulence of both the staphylococcus 
and Its toxin is of a mild character (5) The 
streptococcal form, occumng m young children 
and babies, usually causes mmimal bone destruc- 
tion (6) In the chrome forms, such as Brodie’s 
abscess and chronic sclerosing osteomyehtis of 
Garre, the systemic and local reactions are nil 
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Iflf cct ioo mlthin om o ui tlaoe Tixlet grotty 
depeodiag npon tlje degrrc 0/ bone inrolv-miciit. 
Iq •otne, airiy loc*Hatkn ocean, b 

otben, there a pmest a cQffiae maxTow aad 
havenba ccQaQtb nhkh locilliea to cm area fat 
the bone or faHi to localize, readthae fat a efaffoae 
ctUnBdi of the endre ihaft of thcBocc. If the 
loIectloQ begins ttear the cortex In the meUpb>'^ 
and localm caity ItmptoreaaidantqKrMctea] 
abacea foma. ll the Idectkn faegiai fat the me 
Upb^xliocarlticeiiteTcIaaetothebejriQnfaifof the 
bone tnaxTcnr a dMute celhifitlt of w botte mar 
rtnrappean. ThhfonnoflnfectianUcocspaiaUe 
to tbeccOoEtiiof koft dmee. iDtjuipbutgiiltaitd 
ceQnBth If the infectkni lociTUei, 1 emple abaceaa 
appean If oot, the whole cellahr atnccture of a 
part be c D mee Invofred and fmroetjtty death 
(Kcoa. It h thb dlffijae oMotti , ana bone ma ciow 
celliilltlt and tymphangfda which li re^otafble 
for the profound lyyte^ leactkra ao freqnentty 
eocDontered fn acute otteomycUUa. Therefore, 
the anatoeiicil iocatkn of the primary infectioe 
within the aeUpbjxb hai a direct bearing opon 
the ttyie and extent of the oaaecna fesiaiL Ihoa, 
the patholoffkal coadJtioa of the booe <u be 
af foQowi ( ) Diffuae ceOdhit lorofr 
log the atire ihaft, ( ) diffcae celhilldi tarofvfaif 
the entln ihaft with iocaUtatioa to one or more 
areaa, mdtieg la mltiple abteman or a dagle 
abac^ Ocaudooany la thh type aa ahaceia b 
ontnll) kxated at each end of the ihaft (t) 
SuperfioaD) located primary focro with eaity a^ 
□erioUeal rapture and ahaceai formatkn which 
freqaeotly raptnre* Into the ao/t ibwe. In theae 
• minimal anaonat of bene b dcatrened. 
(4) Primary foctti loated tieaf the epfph)a£i fai 
the center of the metaphyib, reaultlr^ m a ceo- 
tnity located abaceaa. dften the Jolnti are It»- 
vohrd In the two btter A ctrefnl erwhiaUoo of 
both mtemic and local reactiooa wiD Indicate the 
pathoh^icaJ coocDUon which fa preaent r which 
win de«lop m the oaaeooi ifaaoe 

Baled on the patboloeknl cooditioci, the treat 
meot b limple and the reinlta, In the maiorit> of 
IraUicta, wlQ be moat jrtUfjlng Treatment 
coitfbti of complete reat emrf> oeuirahxatkn of 
tbefaxemb earli prerwlioo of bacterial growth 
maintenance of water b a t a rwr , Hood nhitne 
ptf«m« vofuEM, blood ctlhjbr vohjtne and blood 
rieclrotyles cotmirte tgunoh fl l a tio n of the fn- 
rDJred r*rt dalle blood culturei In all cairi 
malntetance of nntrilioo and fimliv operalW* 
cnlr when ceDuBlb hai localized with abacem 
focTDition. 

Earle rwntraUzatfcm of the I n and prr\en- 
tkm ojf bactenaJ growth wfU un tpcdiateh o^er 


cose the toxemb thQtpmeatbocKdntrKLii, 
^ probably obefate tlw neceidty cf orem* 
la a bige mnnber of caiet Thb pmpjw ea 
be tcop mpffa bed b\ the daDy admiaittntiB if 
6 onoo to 100,000 oelts of a potent auhti^hi 
lococcal lerum onlll toxemia nbd^ The fa 
tratmoQi or ociJ admlabtatjce of 
pievtnU the Bultiplicallon of iactnfa ind, tca- 
•eqnentlv the fonnatioo cf terdn by iartib 
alatlc ctloQ, Thb aUowi the reticnlaeoclctlerij 
atalem t manolactofe bacterUniin ind 
tmlm aa weO ai phagocytes which dhniaw tb 
lofectko. Eatly ussob^lfaatloo wfQ Twlwn t M n 

E rent the ipread of failectkn, espeebDr t» dr 
ta. The only other treatment b w nw r . 
, Infections of gfaicrwe In Ringer s lolotn ttJ 
pbtTTW and whole blood transfenka. Thii An 
apy moat be csoUnoed rmUl the yatint a*i 
supplemen! IntriN'enoai medlcatloo be brrd'f 
the necesnry food. Large doses of et^obi, 
espedaltyB and Cihooldwfhealolai rare* 
daring the toxic phase ana bter by aedi 
XTtai^ C chaogn preenDagns to coC*^ 
fibera. \ taraJ B oaaetitiaJ/orlheoorBoJ&cB: 
tkeolthe Dcrvoesnatemaadiheoldbefivafa 
10 to SO mnilfrtn doses. \ rtaala D aad eiH> 
aboold be ghaa after the tornab wisides. 

Freqoent TtdlqpapWc studies tad owdEag m 
nil after the teak rtage should nof be f jf<in 
11 the roeBlgraofTams demoostrate bene seow 
and the lemperature ret tuns to naiaal, epratiw 
ihoold be otlc n e d and frtqorttlr will eot b 
Decesnry lloweret If pa U obtained, sceatia 
onder kcaJ anesthesia b faxDated- B tiot H* 
been local central bcsie dcstroctWi and tJ* tot 
emia has sobsided bat the patient coethise* t 
have fever operation b indicated S k fa 
Uoosly undertahen. If the padent can be tftajw 
within Z 4 hours of ooset of the di*are iccon^ 
to thb plan, bone destractioo wH! be . 

Any surgkaJ procedure undertaien dn^ W 
cute stage wDj result i a Ugh mcrtaD^ tsA 
morbidJty with serious dmblDty Altfwein*!^ 
alino b coolrabdicated in the naforin 
lolections with profound Icnctnk and bocw^ 
emit, some surgeons Indft on iwlog 
dibei in sunOar cases of oUetstytBdu Bji 
reported 3 cases ot aente ostfoentefitb 1“ 
pouti%c blood cullore I hfch 
was performed w th a nwrtaHty of 5 ^ T*’, 
wberwln j caiew with negath Woodc**'^ 
eaib operaUan reached In onlr 1 percent 
tal tv Netther iUph>'ioccrca] antliMffl ^ 
fonamiocs were Died- These sUtbixi etfif*^ 
the fanportaDce of iafllttrflrg 
earty in entt hnnatoeenons 
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whKh they migoed to dal) beccciei hn mddltlon **inipiefoM]Qg lypec/tDo(j^, 
porUnt Tbe director of tne*tbe*it fa » large UrynjoacDpe with twtj or three irti&a! 
hospital ought to be an officer with broad bnalhing tubes, and a iman soctioo 
cxpeiwnct fa a SHnOar posrtfen fa dvQ life. If to pass through sach tubes into tfa brndi. 
the scarcity of men with soch expericDce puts the offiarr fa command of the ifaad* 
ma^ it pecesaary to asrign ofixere trafacd c\-ea when the loim rcspiratiwy tract b w 
dtnfag the present emergency to positions of laminated by blood or other fUl If i 
such ropoosibffity doo con iideratkm ou^t pioperij ihapsicsniiteTofsodahiwjnflBio 
to be given to previota executive expeneoce fa is avaHabfa to fasert betweoa the maii tai 
other fields. As sooo as the num^ of well breathing bag meotjooed as Qsefd for artS 
qualified officers is ruffident It should be cial respiration an efficient ippararts h pv 
recognued that one anesthetist ma> be as- vided for the admfalstTition of ether tit 
signed with advantage to every surgical team, gaseous agents) A *man supply of oijgo h 
Particalariy is this true of units dealing with Mcesjary under such drcusuliacts. Tte 
chert iikI abdominal wounds. How extensm equijqjed an officer f»mnnr with moin 
ly technician aids (hospital corps men or practice fa anesthesia can administcT itmo- 
miraes)canbeutihxedsafei) sriU depend upon jJiercs under posilKt pressure a fr w t \ ig t 
the c a li b er of iortruetjoa and rupervisKa aoraetimea beipfol fa tiw treataent of dtH 
which the officer h charge of ai>erthesia Is mjaifat, and for anrtihesia dorbg opeotua 
capable of giving within the dioA The bulk cost i#i (£■ 

Tbe t>'pe of apparttos prov id ed for the deacy of sunple eqaipewnt of the mrt 
anerthetist fa our armed foroa b of Kime fan menbooed would tmn partkalui) n3 
portince. The proper tosls of an> “trade adapted to mDitary needs. B) nanpettst 
come into exfatence in response to erident officers, it might even be used under feU 
need as a result of long espenence It b obvi- conditions. 

OHS that pressit lists fa lahies of supplies of Medical officers, whether serving cc Urd • 
tbe mihtaiy organixatioia have had to be sea, not fafrequentl) fiod tbemsdra emder 
made np without observatioo of tbe needs, the oeceaaity of bdng “aD things to aD oo. 
and with very little ex per ie nce fa anesthesia Knowledge or ikDl fa only one specially c& 
Tm^of war cODdJboQS. An booert effort to not aiwH at sneb times. Common sense b tb 

provide tbe best equipment oc the market has best substitute for defidency of either knnV 
evidently >wn midi« Certainly no expense edge or skill It most be admitted, howerei 
has been spared. News from anesthetbts fa that among the more freqocnt dBshflftin eo- 
actfve service indicates that certain of tbe countered will be acute interference wifa tb 
simpler but more essential and less expaubr normal hinctloos oJ respiratkm awl 
pieces of equipment are oot a -aflable. For tjoo Mayor injuries t the upper and k*" 
instance, a simple assembly of a face mask respiratory tract. Joss of bJood and sc'O' 

strong rubber brenthing bag and proper artlfi- pain are common resulU of battle 

cial tirwayt snth or even witboiU a cvGnder tbetised patient during operarion pimair' 
of oxygen constitutes a verv efficient aid foe idea] material with which the teacher 
resnsdUtfcm- Ulth these artklei availahle, demonstrate and the officer rai) prtclirt 
rtspSratocy obstructfan, depceifion or arrest care of respuatory *“i arcabtofr 
may be quiddj and satisfacterfj treated. In genctet. Protection of respiratory tad cirtuu- 
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tory fuaction is the essence of good anesthesia 
The “bad results” of anesthesia are, in no 
small measure, due to neglect of such protec- 
tion It seems obvious, therefore, that knowl- 
edge of anesthesiolog}', skill m the replace- 
ment of fluids, m the msertion of artificial 
airways, in safe and effiaent methods of 
artifiaal respiration, in clearing the respirator}' 
tract of blood or fluid, together with skill in 
rehevmg pain will be found useful wherever 
the medical officer’s duties may take him The 
courses m anesthesiology sponsored by the 
War Department are designed to provide in- 
struction along these hues 
Fear has been expressed that short term in- 
struction m the surgical speaalties now spon- 
sored by the War Department may result m a 
surplus of poorly trained speaahsts coming 


back to civilian practice after the war Such 
a condition is not likely to arise in the field of 
anesthesiology It is important to remember 
the definite shortage of dmical anesthetists 
which existed pnor to this war Those officers 
receiving instruction and expenence during 
the war will be m a position to render better 
service than formerly to their pabents when 
they return to civil practice, regardless of 
whether or not they choose anesthesia as 
their special field 

The Surgeons General of the Army and of 
the Nax'} are to be congratulated upon their 
efforts to provide modern anesthesia, as well 
as modern medical service of ever}' sort, to the 
armed forces It seems probable that the 
results will justify this attitude 

Ralph M Waters 
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CORRELATION OF GASTROSCOPIC AND PATHOLOGICAL 

FINDINGS IN GASTRITIS 

EDWARD B BENEDICT, M D , E A C S , and TRACY B MALLORA , M D , 

Boston, Mnssnchusctts 


ACCURATE data correlating v.hat is 
/\ seen by the gastroscopist m the h%nng 
f \ stomach rvith nhat is seen bv the 
pathologist m the dead stomach arc 
hard to obtain and often difficult to evaluate 
An area may be described gastroscopically as 
reddened, hemorrhagic, eroded, verrucous, 
etc , and at least nmc times out of ten no 
pathological check is possible for usually 
patients with gastritis alone do not come to 
autopsy and do not require operation If, bv 
chance, such a patient docs come to autopsy 
the ob3ection may be raised that autodigestion 
has rendered almost valueless any gross or 
histological study of the gastric mucosa In 
surgically resected specimens operative trau- 
ma from handling or clamping the stomach 
has been said by Schindler, Necheles, and 
Gold to m validate the findings Faber’s 
monograph on gastritis is a real contnbution 
to our knowledge of the subject but the work 
is purely from the pathological standpoint as 
no gastroscopic observations were made 
Swalm and Momson examined 25 cases with 
the flexible gastroscope shortly after which 
biopsies were obtamed by Dr Chevalier L 
Jackson and his associates, through the open 
tube gastroscope These wnters conclude that 

From the Moisachiuetts General Hospital 


histological diagnosis agrees with gastroscopic 
diagnosis in normal or gastritis stomachs in 52 
per cent of cases and that the gastroscopic 
appearance of a severe gastritis is usually 
v'cnficd by the histological examination but 
the gastroscopic appearance of a mild or 
moderate degree of gastritis or normal stom- 
ach may be contradicted upon histological 
examination AATiile this senes of cases was 
apparently studied with care and without 
prejudice, the number of cases examined was 
small and the histological venfication of 
gastroscopic obscrxiations disappointing 
This report is based on a careful analysis of 
51 selected cases in which satisfactory' gastro- 
scopic study was followed by histological 
examination Eighty-four cases were dis- 
carded as unsatisfactory because of incom- 
plete gastroscopic notes, poor microscopic sec- 
tions, small biopsy specimens only, or too long 
a time interval between gastroscopy and op- 
eration Six biopsy cases vvere discarded 
because we felt it was not fair to cither the 
gastroscopist or the pathologist to expect the 
latter to make a diagnosis as to the entire 
gastric mucosa from a small and sometimes 
mutilated biopsy specunen In this senes of 
51 cases there were 23 ulcers (18 gastric, 3 
duodenal, 2 jejunal), 22 caremomas, 2 cases of 
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giJtritu ilone J l>Tnpbomai, i btnJfti poljp 
»nd I Dormal ttoma^ Specmwnt were 00* 
ttlned m all caje* 1 a re*«rlK>n. 

A control iciics 50 jrlocnach* removed at 
autop*> as sbortK as possible port mortem (1 
to 3 hours on tfie average) arid fixed with 
particular care was utOi^ for purposes of 
CDtnpanson The detailed hirtr^o^kaJ artidics 
of two scriet will be presented eisewhete. 
They were earned out with two porpotes fn 
mind, Flfrt, it seerrwd rmportant to check 
upon the posslbilltj raised b\ the reports of 
SchlndlcT Nechclei aiul GcM that Important 
bifiammaton changes ma\ de\'ekip in the 
course of suigica] resection due to the con 
tinoed action of gastric juice upon a mucosa 
deprived of its blood su[^ b\ the surgeon s 
dampa 11 e foaad few maaiii} defects audi 
as these authors SlastTate In our matenal 
provided (i) the resection was (rerformed b> a 
ceanpetent surgeon (*) the ipecnnen was 
prompt]) delrrrred to the pstboloxut wlthoat 
palpatioo b) Bumerous loter^'ecdng hsnd«, 
ana (3) the orgaa was fixed tnimedia(cl> after 
It was opeoed to preitat drviag of t^ anr 
face llTien found, such lesloas were dL a nbw d 
as artefacts. The slight jplaatna cell infiltntion 
Olttstrated b> these aothors as evideoce of in 
flanunatory reaetjoa about the mucosal de 
feds h nnconimcmg CottudertWe local 
vanatioD m tbe almost mv'ariable plasma ceil 
Infiltration of (he gutrk raocosa is the rule 
and of all possible l\pcs of waodertag cell 
infiltration which might be attracted to such 
an acute ksion the plasma ceD the protot>-pe 
of chronic Inflammatof) pr ocesses, u tbe least 
Ukel) to make such an Immediate response 
Wt found onlj two faiii> conslaol \-an* 
tions bet w e en the resected ^jedmeos and 
comparable cases from the autop^ group 
other than the more perfect fixation of the 
former Tbe tips of (be viHi were more /re- 
qucotly edematous m the resected group and 
the loose lajTr of fibrous tkiuc between the 
mosculara mucosae and the main omscular 
U) er was regular! 1 wider CapflUt) engorge- 
ment, degrees of neutrophlbc Icococvte infil 
tratwn frequenc) of erosKins and of inter 
stltial berooerfaaget were not disproportionate 
m similar cases from either group Conse- 
quently we befleve that resected spedmeni. 


despite a slight tendency to edmutina nt 
ing arc enUreh soiUbJe fnr coopin'iT' 
Studi of hirtohydeal and gaitrowti^A- 
tbepriraan purpose of this report 
Tbe serond oecesat) for a coolrd pj- 
was to rtudr tbe chronic loflummlory I? 
(rate of piaima ceDs, h-mphocj tn. and 
eosnopbiW which virtoiDi mrry rtooud 
shows m varving degree For pupcF^t « 
rough quantitation four grades snt d>tj 
gUMhed Grade I was defined as scattr-n! 
small foci of plasma ceQi, grade If as a nut** 
continuous band localiicd iharplj about th 
ncckxoDcofthegfands. In grade Iff tbe (oii 
has becDtne sid^ and msi oempr nr-tblH 
to one half of the total indth of tie mom 
Grade I\ extends from thb to complete kB 
tnHoa of t2ie oiDCtisa from rffla to P 
mnsculammncoiae. It should be jnfcudaJ 
that tha djvdsioQ a entire!} artibcol aa! >b 
plv for purposes of cwtToience ifnce ere) 
grade of traaitioD !rm the least to fie 
roaiiinaJ can be obsmerL It b, fortberaorr 
fmportant to eropbaslae that the (Edams 
are part!} gnanUtatire net qaalitithf ri 
maximal mnltralicn ol gr ad e II repweO 
mere!) an exaggtraUDO of a procea to W 
found m vIrtualK e\‘efy stomach. 

The rewlu of quantittUrc estiaal** « 
tbe degree of Infiltration of the ncrtadd ps- 
duang and the and producing (bteW 
specln-d) for the «ke of 
and fuulus) mucosae of the control , 
the resected ipcdroens appear m Ta^‘ 
The figures fooicite tbe pererflUge cf 
mens examined showing the vanoas grsoo 
Infiltration 


TABLE i — CHat):nc cmLTaATto-t 


Osiie 

SWlltK* 


Fiaida 


AslavaTKoa 

I n 

4 ** 

S M f> 


I' . 


lUmctfd •ptcKto* 


that no stomach was (ouad a ithout , 
tration of at least the antral portioo ( 

I infant 36 boars aft" J^rth) 


andll(ltss-t 3)o/lnfilliatianafe» 




Fig r Fig 2 Fig 3 

Fig I Photomicrograph ahoii mg Grade II chronic m cell mfUtration and physiological exudate of leucocytes into 
filtration of the fundus limited to the neck zone ivithin the gland X170 

normal hmits X30 Fig 3 Grade IV, antrum Pathological exaggeration of 

F"ig 2 Neck zone from antral region showing plasma chronic infiltrate occupying tiio-thirds of mucosa X30 


that they must be considered to be within 
normal limits Grade IV (Fig 3), which was 
rarely found in the control senes but was com- 
mon m the diseased stomachs of the resection 
group, IS obviously pathological Grade III 
(Fig 4) IS on the border Ime Infiltration of 
this intensity m the fundus is probably ab- 
normal and was so classified in this study 


In the antrum, where the degree of mfiltration 
tends to run one grade higher than in the 
fundus we chose to consider grade III within 
normal limits and only grade IV as definitely 
pathological In the comparisons with the 
gastroscopic findmgs to be detailed below it 
has been assumed that chronic infiltrates of 
grade IV intensity in the nonacid producing 



P 4 Fig s Fig 6 

hmiK nf Upper border of normal Fig 6 Higher power of porbon of Fig s The epithelial 

iinuk of mfflbabon Clar as normal X30 cellshave lost all funcbonal dififerenbabon and large num 

tion o'?! s“I«rfiaal gastnbs Mucm vacuoliza- bers of leucocytes are present beneath and between them 

lion gone and leucocytes fill upper third of mucosa. X30 X170 









SURGERY GWECOLOG^ AXD OBSTETRICS 


iji 



^ r ri«.B 

Flf. 7 Euij Unf^ <d IW fumfoa Slairtadsf ti Om c^udi putbl 
bci d tUTrrtiUiUfam. Xjo 

Fit- $. Atji^jfay d tRO^m. nracalBbte itc^a. Ift- 

tcuisal MUptua k «lc>Q«t complru. Xjo 

muco«a and of grades III and A ia the add irilu, iBeti niimtrfdal In the icd^c thil lit 
producmg tnocoaa. are the hlatokwical counter ludacc b alwaya u\vcf>'ed but not b lie 

n of ao called h\pCTtfophlc gaatrltla. that only the upper portion of the muctru k 
. we bdm'e we ha\T demooatrated thla abnormal It laanacutcaudadveprocr^af 
ia the case hypertrophic fcaatntis repre* as wch can be ru p e ilm p o sed oo eltlw of tW 
•eaU an esaggertQoo of t^ ‘pfcywdogk other two t)!**- 

gastntB of owToal atomichs A word of cauikn must be inserted nptd- 

A second type of gastritis, to be correlated log the significance of DCotropblUc leenota 
below with the *buperfiaal gastritis of the m the mneosa. Haxpperi bo detriy ihm 
gastroscopist, presents siguil^tly different that oeutrophOea may frequently be food h 
histological findings. In the chioolc type norznaJ stmWhs but he also el^r pdai^ 
whkh nas been deaertbed the dlfferentialiM out that they ni:e the earl) stages of 
and apparent functwaaJ mtegnry of the epl cdiiiifiJrTation,areshafplyumhedtolbeDfd 
thdlal dementi of the mucosa is remariabli sooe The lencoc) la most itrt) wiWy If« 
weO tnalntamed m ei-en the most srrere this area arid be aasodated sfith awie i 
grades. In thb secood tj-pe the mudn fioenc) of mucous vacoolisatioQ before t* 
\’aa»la which oormill) almost fill e\'ery cdl diagnosis of acute emdatire or fa 
abo\T the Deck inne of the gUnds induding ao^c lenns, nuperfidal gastntls b Ju^iara 
all the surface cells coitnng the apices of the The thud detrii chjuactcrUed type " 
idlH become smaller and smaller onlil (n the gmstnlia b the atrophic. In the 
re^tre grades lbe\ duappear enUrd) (Fig 5 ) nmtusa the ngnlfitant fature K 
Along with this gradual diminution in the grtssive dlmmutioo of the cpitbeUsldenir^ 
mucous lacuollxallon pofimorphonadcars nortlculari) the differentiate dement^t 
appear In large numbers m the interstitial bases of the glands (Fig 7 ) T be 
fi— tw of the upper portions of the mucDa cocdc shorter the\ lose th df j 

Frequentlv the) can be found in large ntun- i-olutlons a gap appears between Ibe 'C 
ben just beneath the surface qnthdium and tbe glands and the muscufar^P . 
wandering between these ceUs into the lamen Graduallv the) become more wwei' 
of the stomach (Fig 6 ) In severe cases the and the Intervening fatcrstltkl tnrw 
faffoie of differentiatJOQ of the epithdial cdls proportiociale increase- 
ma% extend downward from the neck zone colaris mucosae In fafiltreted 
toward the bases of the glands and in such tmue and tbe lax er of oDocrimp 
instances leucocvta wfU found as deep as areolar Usnue often becoma 
the rausculans mucosae buperfidal gas- fibrous. Thb procett ma) be icromianwo 
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any grade of acute or chronic inflammatory 
in^tration Metaplasia of the intestinal type 
appears in more and more numerous foci and 
eventually may entirely replace all proper 
gastnc elements (Fig 8) 

By gastroscopy we describe three types of 
gastntis hypertrophic, superflcial, and atro- 
phic Not infrequently m the sairie stomach 
there will occur a mixture of two types, super- 
ficial and atrophic or superficial and hyper- 
trophic In one instance gastroscopy showed 
marked hjqDertrophic gastntis, imoderate su- 
perficial gastntis and one area of localized 
atrophy This case was cdrroborated by the 
pathologist m all respects 
By hypertrophic gastntis (Fig g) the 
gastroscopist means a mucosa studded with 
verrucous elevations having a dull surface 
with few highlights and sometimes a beaded 
appiearance to the rugae The pathologist 
does not see verrucous elevations m the 
mucosa to which he can certainly attnbute 
pathological significance This, however, does 
not disprove their existence in the living 
stomach nor does it prove their insignificance 
in gastroscopic diagnosis The counterpart of 
the hjqiertrophic gastritis described by the 
gastroscopist appears to be the chronic gastn- 
tis which the pathologist recognizes by an 
exaggeration of the zone of plasma cell infil- 
tration which in some degree is found m 
almost everj' stomach 

By superficial gastntis (Fig 10) the gastro- 
scopist means increased reddening, edema, 
and adherent secretion This t}q>e we have 
ound to correspond with the acute exudative 


gastritis described by the pathologist Super- 
ficial gastntis may, therefore, be regarded 
as an acute process and may be super- 
imposed on the atrophic or hypertrophic 
varieties 

The gastroscopist and pathologist agree m 
defining atrophic gastntis (Fig ii) as atrophy 
of large areas of the mucous membrane, seen 
gastroscopically as a pale, thin mucosa with a 
network of easily visible blood vessels 
Whether or not atrophic gastritis is the end- 
stage of an inflammatory process and, there- 
fore, a true gastntis, or the result of a vitamm 
or other deficiency and, therefore, better 
termed a gastnc atrophy, is an unsettled 
problem beyond the scope of this paper There 
IS some evidence that both an mflammatory 
process and a deficiency factor may play a 
part 

In comparmg the gastroscopic and patho- 
logical findmgs m aU types of gastntis m this 
senes one finds complete correlation m 28 of 
51 cases (54 9 per cent), partial correlation in 
17 (33 3 per cent), no correlation in 6 (118 
per cent) There was, therefore, complete or 
partial correlation in 45 cases (88 2 per cent) 
By partial correlation we mean that the 
pathologist has confirmed one part of the 
gastroscopist ’s observations but has not con- 
firmed another part or has added an observa- 
tion not mentioned by the gastroscopist For 
example, in one case (U#-445i3) the gastro- 
scopist noted multiple benign gastnc ulcers 
with erosions and superficial gastritis The 
pathologist noted extensive and severe gastri- 
tis with focal atrophy of significant dimensions 
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but minliDt] Ixitcstmii mctiptuix. SuicB do 
ttcopiiv acted 65 the ga*trotcoptst 
ca*e U cUjdSed u onlv pertlal corrclitwo 
The 6 cates of complete datgreemcnt were at 
foOon 

ILIL,U/-313 84. male tfcd 7 jretn. Rrtcetkm 
[or futiic uietT Tlie pwtratcopift reported 
ttrc^Jiy of the interior wtlL TDc pilbaV)({st fonsd 
•erere istnl ind moderat fowUc gutnta ba( no 
•trophy The ( fiii fretme u t here h compiet lod 
ctnoot be atufictorOy ezpliliied. PoMRilT the 
soppoied trophj leeQ it (lUnMcopy «u 4U U> 
oreriiLAitkw of the itoimch with ilr ilthooffa thli 
b mbUke ihkh iboold mrWy orrrrr- or py riMp« 
the pitholDgut hid no lectka from the bxtfiied 
itrophi irei of the interior will N cutroncopfc 
not wu made u to the cocw£tlon of the exacoM 
neir the uker whKh wu partly obaorred hr mooti 
and dfbria. 

G W F U#-3»o93 mile ued 47 )'eart. Reaec 
tke lot pryprkrk uker The fuOTwcepbt de 
icrlbed reodnmf and edetni of the intrtuo proilmil 
t the Blew The pithokubt reported Inhltratfap f 
the lotnrtn bat no more lha wu foand Lo lertea 
of ccretrol UoimchL 

^ J fetoale, fed 66 rein. Gattric 

f cjectym f cDtrK okw Guomcapy ihowed 
aonnal ippearliif ntocoai Hktobflirtl rnsiDitioa 
of fpedmen rcteeted da;^ bter u reported u 
tbown ert f ep tl y l erwe cat £ffiiae aotnl and 
fiifldu; nrtrlta Thb cue repreaenU eocupleU 
faihire of the futroacopfit doe dthw to lofsAoeat 
ttesUoo to the mocoai mahi problem betaf Uta 
nlcti) or t fiflare of the (utroaco^ ctethod t 
detect gi^tb fn thb cue. Since tW paiholoj^ 
reported an extreiarir acQt proceai, ft b poasSUe 
ahhoofh onlThely that aoeite of the cite gaitritb 
derekped In the day inleml between fU- 
tr oacopy and opwabon 

J Sl, Uf- 83404, mifc a*ed4 )eir» Reaectloa 
for pykrfc nicer GaUroacopy rereaied no erldeocc 
of futntb. The i i. n c t< d ipedinen 3 eeki later 
bomerw ifwwed twx aerere trephk fUtnCb. 
Thb diacrepaacy ts probably du dthrr to poor 
otaerntjcm hr the futroacopat or ftOore of the 
rutroatopic method M beCVve the 3 weeLi Ume 
itcml b mneh loo hort for the derrioptaent of 
aerere atrophy 

E. M P Vf- 0S33 male a*ed 6 >'etr» Rcaec 
tJtxi for CMirimai. Gutr u ac e py ahowed marked 
Hqiet^cMl gutrttb The reaected fpeUnien 6 daya 
bter ahou^ no more than the ciaal ioStratlon 
pert la the control crwip. 

E. S-. Uf-tS6790, male, a*ed 70 yeara. Reaectloa 
farcarcLaoma. Gaatmacopy beraW alight Hiperhdal 
rastritb bat misinatlo of the rciected tpeebnen 
rrrtaled modcTit trophy It b hardly hkety that 
aBfht toper&ciat fUtntb aoald maah moderate 
tiofAr Therefore thb ciae U recorded u co*b- 
pkt faflare In correktloQ, 


Smnmaniing there 6 cue* of cwt^4rtf ds- 
tpeement we find the toDowbf 
expUnatioM (i) localEied are* of afrwnri 
dacribed by the gutrcucojut d« irrtkeri 
by the pathofofto (j) muca* tod dftraci.- 
•cDring gastrareoptit 1 view and aajfuij b 
judgment, (3) chingca in the mwon dre b 
time Intcrral (even * few day* wfl] altn tie 
acute picture) (4) poor gutruacupac rirarf 
the antnim in aome rura, bearing b caU 
that the pethoio^ often find* the mari 
marhed gutritu m the intnmi, (5) cm 
hiflattoQ of the itomacb with air timnbthf 
Atitiphy ^ e do Dot fee) that lark of amh- 
tkm in 6 cares is any cause for cocma. Is 
fact, we beheve that the cooiplctc and pvtJ 
cDfTelatloQ In 45 of 51 cares b cjc tfat 
corrohoratioQ of the gastroreopic racthod cf 
diagDosis in gutrltn. 

ADal>'*u of each of the three gastntspia;* 
aeparatd) reveal* further Intmsling ihu 
Surteen cares showed hypertropiucmtrilith 
both method* ijvi a* case* showed » kjrer 
trophic gastritis bv either method or s bdi 
of j8 case* with ctopJete igreeajent ( 74 -JP® 
cent) In the ij remaming cares (i5>5 pef 
cent) gastr o re o py ibowed bypertrophfcgBifr 
Us Dot comtb^tid bv hiitoiogv b 4 t* 
blstofogical yrammatbsw (fisdoara a chneac 
gastritis which had not been observed^ 

MJt/oacepy In p. Here again the eapfajul^ 
mr Ihi* dixrepaDcy reems to De at leire 
to the fact that to 6 of the latter g caw tie 
gastritis described by the pathoiogiit 
fined to the antrum, a percentage error o ^ 
The tunc interval ahould be of coopar athm 
IhUe significancr to this groop but a 
unposea ixrote superficial gastritis mlg ntin» 
for the gastroreopist an uDdcriylng cin»» 
hypertro^c gutriti«L 

Twenty five cases showed *op«w»iJ^ 
tnbi both gastroreoptcalh aod 
and 9 cases showed no superficial f*^dta 
cither ezamlnatioci In other words, thcr 
complete a g reemeot u to the presence w 
Bcnce of laperfidal gastritis to 34 <*** i J 

bleastno* 
Kfoetcdi 


per cent) iDere wu ltd « cm 
tbb point to 17 case* (33 3 
wbiCD gastroreopi showed lUperw 
Dot confirmed by histoto^ •^'d to 
bbtiJc^cal exarainatkm dbdored 
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gastntis -vshich had not been observed b^ 
gastroscopic examination Since, as aforesaid, 
superficial gastntis as described b\ tlie gastro- 
scopist IS probably an acute process corre- 
sponding to acute exudatne gastritis as seen 
b\ the pathologist the time intcr\al between 
gastroscopy and operation would be of great 
importance and e\en a few da\s dela\ might 
account for great discrepant Another factor 
of significance is the fact that the pathologist 
frequentb finds the process localired to the 
antrum, an area sometimes relatneh poorU 
seen b\ the gastroscopist In this group the 
error possibh attnbutable to this source 
would be 8 per cent 

The cases showing atrophic gastritis were 
also anahzcd separateh In this group 4 
cases showed atroph\ b% both methods of 
examination and 30 cases show ed no atroplu 
b^ cither method or a total of 34 cases with 
complete correlation (66 7 per cent) In the 
remaining 17 cases (33 3 per cent) gastroscop\ 
show ed atrophx not confirmed b\ histology in 
I and histological examination disclo'-cd 
atrophy not obscrs'cd bj gastroscopic exam- 
ination in 16 The explanation for this dis- 
crepancy would again appear to he partK in 
the fact that in 1 1 of these cases the atrophy 
was confined to the antrum, the area which as 
has already been noted is sometimes poorly 
visualized by gastroscopy In this group the 
error possibly^ ascribablc to this cause w'ould 
be 22 per cent In some cases the atrophy 
may have been masked gastroscopically' by a 
superimposed superficial gastritis 

CONCLUSIONS 

This report is based on a comparative 
gastroscopic and histological study' of 51 
cases selected from a total of 135 on the basis 
of completeness of gastroscopic notes and 
adequacy of histological material All w'erc 
surgically' resected specimens 

We believe that surgically' resected stom- 
achs are satisfactory' for the pathological 


stucK of gastritis and that the element of 
trauma incident to surgical procedure can be 
readih’ distinguished histologically from real 
gastritis 

\\c believe that biops\ specimens arc in- 
adequate for satisfacton gastroscopic-patho- 
logical correlation not onh because the\ afford 
such a limited section of gastric mucosa for 
histological studi but also because they are 
more likeU to be badh traumatized than arc 
surgicalK resected specimens 

Supcrlicial gastritis as described by' the 
gastroscopist corresponds to the acute exuda- 
tive gastntis of the pathologist The term 
atrophic gastritis is used b\ both gastroscopist 
and pathologist to denote the same type 
of mucosa Hepcrtrophic gastritis as de- 
scribed gastroscopically corresponds to an 
exaggerated form of the ph\ siological plasma 
cell and l\mphoc\tic infiltration of the 
normal stomach 

In the SI cases m this senes including all 
txpes of gastritis there was complete gastro- 
scopic-palhological agreement in 28 cases 
(54 9 per cent) and partial agreement in 17 
cases (33 3 per cent) or a total complete or 
partial agreement of 88 2 per cent There 
appeared to be no correlation in the 6 re- 
maining cases (i I 8 per cent) 

AnaKsis of the separate types of gastritis 
showed agreement in 74 5 per cent of the 
hypertrophic, 66 7 per cent of the superficial 
and 66 7 per cent of the atrophic 

We believe that the agreement in this scries 
has been x’cry' good and conclude that such 
close pathological xenfication of the gastro- 
scopic findings in gastntis is an important 
indication of the value of gastroscopy 
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A METHOD OF COLECTOMY FOR DESPERATE CASEi 
OF ULCERATIVE COI ITIS 


S^IIUGH DE^NE,^LS.(\ldb) FR,CS.(Ei, Hoc) FRA.C3,FACS Jldlc™, w. 


a mMlh ifae to ctuffatH. tow;ri 
iB ilie u oely Up< ■£« by rrpctlH tan 
fusee* of Uood. Her ben^MiJ Ttbe u «o TW 
efioa of tbe tuyo bortl u £fiud UwVr 
A bvUun djiaM diacloird uull rrrtta nf ■ 


ri(M tube-like coloo wftb bo kuctnl uIt 

(Fit- s' 


srniciau, nANAOrMrrr 
Step t Gu and OTvpn aowthcJi n 
uacd A mitSioe nibombOkaJ bd^ko m 
nude. The colon (rota the ceenra to tie bw 


P ATIENTS lufrefing from •ev’cie ul- 
mathr colitis Dot bfrecroently appeal 
for auTgicaJ aid after ttie> ha\-c ei 
hamted all medical treatment and 
when therefore thej are In a late atage of the 
diiewsc and tuderlng from profouod >twnnU 
the retail of repeated bJeedmgi and from 
great emadation and debUld cauaed In toilc 
absorption from the ertctttl\-e olceratbit. No 
half measures, toch as appendicostomv cecos- 
tom\ or even entcrostonij are of any per 
manent aA’tH In tbeae patients. Nothing short part of the sigmoid was found to bemulofnh 
of colectomj w{Q save such a patient b bfe while opaqne thick and rW d p ft wi d 
But In cfrcutiatatKes inch as tKeie a colee aB the appcanuuxa of an aavanced flip d 
tomy as usoslh perfortned, would aaaortdl) ukmU\'C coUus. The ileran was notmaL 
fail becauae the patient s general coodiUon The Oetua was severed at a n^t 4 
would not permit such a big operitioo aod from the Qeocecal jimcllooc the «£jts! (U 
e^■eo if h did the times of tiu Intestmal vail end was implanted in a stab woond la Ae 
woold be so defident In vitality that ao utuoo nght Qlac foaa. The prodmal cat end n 
voold take place in an> Intestioal anasto- uqdanled Is tbeiowereodaf thesubsslAial 
nxiaea. How a colectomy (practicaHv total) Incision and the sd)a£«t segment c4 Dra^ 
Id a patsent almost moriba»d as a resolt was given a wide spplkalion, by l*o 
of alceratI^■e coUUs, can be carried out by autarca, (0 the krw^ part oi the drnc*!** 
the Mercite of pati«oe and by the contriv the recloiignTOid Jonrtkm after tlae^lo 
aocc of a ‘ilidmg scale" t\'pe of operation, b had been drawn tcnselj ont oI the pehw 3 
iUustrated In the interesting record of the fol- the rectosignjoid refledon of peritoorta s 
lowing case Indscd the rectum can be drawn wtB Ml ■ 

the pdvb) (Fk :) The sigmoU »u ol 

, , . , , , /\f r i i,.,! t r acTOM at a l«‘d tl^ woold enable itJ b*® 

cy, 1. 

from a profrewfre ctrtericnttoa of ber tmnl of the Ilctim in tie lower angle of Ibc troaiax 
beahh, ie^ere tmtodiry aaeml* which aid sot wound. 
i f tpo nd to treafenent ad prolonged (lack* of 
WTftt (DaiTbea 

\ ] day nack. t4 anle (fianbea asKdattd wtsk 

«me cn knllzed bdosiinal pain aod temteror** led 

I an emerffscy opera UOQ tn the bcBef that abe wa* - -v.. 

t aJ w ina frocB an ttack of sent pprndidtl A (rational lurgkaJ treatment for 
greatly enlarged and Inflammalorily ^ Ojlttb) the teimuial Oeom was » 


wound. . 

The upper cat end of the opnojd w> 
implanted In the sabumbDlcaf bciwon- 
Tbe dbpoartion of the pabent • kiif*hw 
DOW ™ ihc had • Wt iVW 


u. pyt o( 


ckleoce of which »eetiwd i be greater n 
lidc of lie bdoToen 


of the ileum and thedmaj 

mold Uj dde by o* In the loro md « 






( , 1 If 


It-itr"'! idlirr*, T i' ll » <i>'m (’njlt fii' 1 
^ ri( ni It ii Im i rn<! " 
iXf'u<if<l !,li n il'n! (i,knn' !(t th< i. 'ht 
llnr (d 1 (iirl In i r f),v in, (1 till 

I' ft ill ir Irn 1 

llu tXihnli'l in'nn '.r'^ Jllpti'I tm 
iri'l X ■’ h' '1 ti'it flitl \ illi iti < nnil'- on of «nil 
Iivtroil rontiimn^' ^nU'xntl'iniuIi 

In 2 r* nth I* f" ( j »M f M * ih'' l i ytt 
‘■ril 

rnrtlifi rr 'tU inpx »\f I <<m pTin 

Ir m1 i f \ It 1 t lh<‘ rn) I jr r^t} 0 ^ pu Tfjr! 

itb 'nUfiMoti i* TitMinij, i)*i 

tfiriili) jK( irini^ (r< rn th'’ ni u'! r f\ fi' tit i x 

^ t o| » I 

''ttf) 3 In <)r(l( r to U'-m.ii tin unpl< I'-'int 
t-fitcls of T fiilK funitionin^t tntirostomv on 
th( abflomiinl x all and to be/in tin ifiiiin i 
tion of the iltnm to tin. rtrliim tin ikorirto 
•'iKmoid ‘■cptum v as rni^ln '1 with an f Isclintr 



1 V r I r** t I 1 1 ' ' '' f ’ >•*! 

J ff '*<■ 


III Hall ^jitir t rtli* 1 h lo i>a‘-s 
,o t f-t ddi In d into till r< rumi tin tin-' i an 
not % I r\ Indlx iHm tt 1 1 p 'tnitti d tin |> i*- \’U 

0. a ']uiitii\ of mil tiiid rontintH mto it 

1 ( ' m d tin iiiiiiiliir of dri ^'•iiV'. ind wMm 

iiit'"at<d tin (Moriation of tin nlnloiiimal 

- dl 

'-tip t 1.0 nnnitli'- Iitir tin pitnnt'. 
<■11111111011 had ^1 \ ondtifiilK improxid that 
It i'- tilt tint tin mii-iaini of In r ti'"'tn'' 

1. as jond ( nou;di to i loo tin liuwi I ojh miu's 
\rior<Iiml\ innkr lo a! am --tin ^i i, tin nit 
1 nd of tin ilnim md that of tin loui r iinl of 
tin ^ijtnioid . Ill iloMiI ill lanrs and tin ilt 
ilointinl mil 'h^ wirt IoomU •'iitiind onr 
llum In ln.'ni an\ '.trim on tin ■-iituri.s m 
till limvil I inK a nihln r tiihi v as 1 1 [it m tin 
rntnni for 3 wnl s afti r tin dosiirt (tin 
lupnd (oiitints of the small mltslim [lassul 
\(r\ rt nliK throiifth tins tiilic) 

Inrtlnr trcatinnit of tin (Xihidid loloii 
with sulf.inilamnk njiplirations Mas prai 



SURGERY GYNECOLOGY AND OfiSTFTRICS 



Ucvd tod the pttieat Iniprrssrd rtp(dl} She 
fttOi bQWT\-er cmp^tliMd bi((er(\ ^ p.<«n 
%Tn definltd\ loctlued to the region of the 
ezduded coloo 

Step 4 Some toonthi Uter vhen the ap- 
petred to be veO ejKUgb to lUnd i cofectom) 
tlu* final itep in the curgictl treatment was 
earned out under nitrous odde gas and 
OT\-pen anestheiUL The cqieratKm caused the 
petirat bttfc diitarltince The (eofth of 
colon remo%'ed was a feet g Inchei. 

WTien the lumen of the coion was dispU^-ed 
the mocDos membrane was seen to be unL 
fonnh m •ol\'ed from the fleocecal valt'e to 
the cut end of the sigmoid. It was of a ripe 
muIbciTv cotor fTrativ Uuckened and was 
pitted with pinpoint ulcerations. The mosde 
and pentoro^ la\'cr showed eitensi t chronic 
InOainmaton filtration In this patient there 
stiS remains a small fraction of the sfgmold 
(about 1 mebes) The rectum was not badly 
In -olitd 

Figure 4 shows the appearance of the mu 
coos membrane 
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Pif 4 Ktwrtcd ertoa iWiain ikj aitl] bt W ana. 

IraBsad iWnSooBukTTalyifKtrd TWdwwbcb 
braiif Si mftdor^Jy li*flroed, dr»p parrip frirnt 
fTMakr itk p ta poJ t okmliea* i 

hCllUAa\ AND CONCUIIO'G 

The surgiewf Jcaaons arUng out of tbb cu 
are 

I An unrreognixed ofcmllre coBli ps c* 
earii ilagci ma\ be the cao«c of seierr ud 
progreisiT fli health 

» A patient with ulrenth-e mlilii hut 
coQM (o operation fn the guise of a csv <f 
amte appendrdtis because the appeofx K 
b\ virtue of its cootiDultr with the cecofflH 
colon the subject of an acute or nbanteH 
flamnaator) proem. 

3 A sltdiBg scale almost ranritlr 
colectocB) — m these cases the onJr operid* 
of any \-alue— can be carried out by a rtrphi 
step surgical combined with medical, trot 
ment allowing ample time betwren rari 
step to enlist the patient s natural mtgro- 
po w ers, and designing the wbolc uni 
ment so tlml a cofectomi h the culffllfUCaf 
abn 

fn the case whfcfa has been presetitow 
feet 9 inebes of acutcii inflamed diNw 
colon was remoi'ed am/ the relief and t®- 
peorement arms dramatic 

The patient is now after g mootK 
tically wdl The rectum and the snnu 
amount of aigmoid Wt seem to grre «r J 
DtUe pain 

This IS an ecample of bow an aliTW< evo- 
plete colectomi can be performed in cin®* 
ttajiccs which can scarceni be wore 


POSTMETASTATIC SURVIVAL OF OSTEOGENIC SARCOMA 

KELLOGG SPEED, M D , F A C S , Chicago, Illinois 


T his report discusses the patient from 
the standpomt of postmetastatic sur- 
vival from osteogenic sarcoma in 
whom demonstrable melaslases to the 
lungs alone are concerned My own experience 
and that of others lead me to believe that once 
metastases from osteogenic sarcoma have ap- 
peared, usually m the lung where they are ex- 
pected first, or in any other part of the body, 
the patient is in a hopeless condition Parents 
and relatives are usually so informed Some- 
times amputation or local resection is refused 
after metastases are diagnosed because most 
patients die within a few months up to a year 
In the Registry of Bone Sarcoma of the Amer- 
ican College of Surgeons, there seems to be no 
clear cut instances of osteogenic sarcoma 
which have developed metastases m the lungs 
and in which patients have survived for a 
great length of time 

My patient has been kept under observa- 
tion 13 years The outstanding points I wish 
to bring out in the review are 
r A definite diagnosis of osteoblastic osteo- 
genic sarcoma of the femur was made primar- 
ily by both roentgenological and histological 
exammation 

2 The leg was amputated well above the 
growth on the femur before any metastases in 
the lungs could be certified The tumor was 
then clinically at least 9 months old and there 
had been one attack of cough with colored 
sputum, not examined 
3 Amputation was performed after both 
femoral arlerj' and vein were doubly tied 
through a separate incision, no constrictor 
was employed and the leg was very gently 
handled during operation 
4 Within 10 months there was chest pain, 
bloody sputum, and roentgenological evidence 
and diagnosis of pulmonar}' metastases 

Irom the Prcabj'tenan Hospital and the Surgical Department 
otthcUnnersitvotlllinois 

Kead More the Amencan Orthopedic \ssocntion Johns 
‘‘Opkm*^ Hospital Baltimore June 3 1942 


5 There never developed any local or 
regional recurrence 

6 The shadows of the pulmonary metas- 
tases for a few months seemed to multiply and 
increase in size, then reached a stationary 
stage which lasted for several years, finally 
changed slightly in density but not in size 
The change in density might have been the 
result of improved roentgenological technique 
or better films 

7 The roentgenological shadows of pul- 
monarx’^ metastases remain after 12 years 

8 The patient is alive and as well as ever 
He has maintained a more or less stationary 
weight for 10 years 

9 There never has been any roentgenolog- 
ical, serum, or other type of therapy, except 
for one dose of suberythemal x-ray which was 
given in 1930 

10 The serum phosphatase has never been 
more than i 4 units per 100 cubic centimeters 
since this method of examination has been 
used 

1 1 His blood findmgs show only a second- 
ary anemia 

12 A careful restudy of the primary tumor 
confirms the diagnosis of osteoblastic osteo- 
genic sarcoma It is classed as a malignant 
tumor, it contains some areas with osteoid 
tissue, cartilage, and many mitotic figures 

1 3 Although there have been intermittent 
attacks of cough with blood tinged sputum 
and man}' negative examinations for tubercle 
bacilli over the period of 12 years, no careful 
sputum examination attempting to find tumor 
cells m masses has been possible No explora- 
tion of the lung has been performed to obtain 
tissue for biopsy, either by bronchoscopic 
examination, puncture, or direct thoracotomy 

CASE REPORT 

J D , male, single, aged 21 years, bom m Poland, 
n here he liv ed the first 8 j ears of his life, was ad 
mitted to the Presbx tenan Hospital, on Maj 7, 1929, 
with a complaint of painful swelling, which had 
existed for 9 months around and abo\e the right 
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tenotratn, Ita denthy berraaed ppareatly tpea th 
b}eetlofi «jf the Uodc TtweK br the cp*7ac miwnd 
Died. 

A beat film hlay p, a* cowaSdern) to k 

OdtUrt ahbcvfh a aoCtary den«e aodabr SkL 
an prmti t b the left hOom nontlex calaM 
fhAd or QoduJe b that poafclo poanbfy ■■j 
mrlafttaia. Ampstaiiofi au adrlM UhlbeUle 
Uttt BO nrrfy dnnoaAnted netaitMi kad 
OCCOfTTd 

Od llay o. tom an lodaki wtaaadenrrVs 

K tiiaaiJe rtporinf tie fetDOftJ mwb kW 
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the anterior length 13 centimeters, the whole covered 
bv a transluscent closely adhenng capsule-liLe cov- 
enng 

A longitudinal section through the middle of the 
femur and tumor reveals on the cut surface a medul- 
larj cavity filled with hard, compact bone extending 
about 21 centimeters in length There is a small cyst 
with irregular wall and border near the anterior ex- 
tremity of this sclerosed cavity filled mth dark, soft 
blood The cut surface is not uniform in color but is 
principally white, irregularly splotched with faint 
brownish red areas, and is bonily rough The out- 
lines of the compacta of the femur are distinct and 
unobhterated That portion of the tumor external 
to the outer cortical surface of the femur is softer 
than the portion within the medullary cavity and 
extends 3 centimeters bej ond the edge of the cortex 
of the femur This surface is dull and rough The 
normal portion of the medullary cavity of the femur 
IS filled with soft, dull, whitish red irregular marrow 
The articular surfaces of the femur, tibia, and patella 
are normally smooth 

Jlicroscopic sections through the tumor show a 
marked proliferation of mesenchymal tissue cells, the 
nuclei of which are oval and stain light purple The 
cytoplasm is faintly pink and contains numerous 
processes which extend outward in the form of fibrils 
Some nuclei show definite rmtotic figures There are 
scattered areas of pink-staining new bone 
On March 6, 1930, 10 months after amputation 
an examination showed a well healed thigh stump 
(he wore artificial limb), pain in the chest wnth 
coughing and expectorations of bloody frothy spu- 
tum A chest roentgenogram this date showed nu 
merous rounded, dense shadows and a second film 
on July 29, 1930, showed an increase in the number 
and size of these shadow s There w as aho present a 
uniform clouding of the left upper lobe of the lung 
which was interpreted to be a pressure atelectasis 
Subsequent roentgenograms at regular intervals 
ha\ e show n at first an additional number of metas- 
tases, with some enlargement of the older ones and 
then a resting stage in which the findings varied 
little, the calafied character of the nummular sha- 
dow s w ithm the lungs changing httle in density, out 
line, or size Dunng the period from March, 1930, to 
‘\pril, 1942, the patient has experienced from time to 
time attacks of mild d> spnea, cough, bloodx sputum, 
but no sustained loss of w eight , he has led a fairly 
actnc life but has done no labor Scxeral times he 
has been picked up by the omnipresent social work- 
er, who, told of his cough and bloodx sputum, has 
insisted under our muniapal laws coxenng suspect 
infection wnlh tuberculosis, that he should report to 
the tuberculosis sanitarium for examination Re 
peated cviminations of sputa failed to rc\ cal tubercle 
bacilli There has been no radiotherapx and no 
change 111 diet oxer that normallx taken bx his fam- 
dx His weight xaned between 120 and 138 pounds, 
axcraged 134 pounds 

^n examination on Januarx 10, 1942, gaxe a 
pounds He still had some chest pains 
and had had some hemoptxsis 3 months before, none 



Fig 2 Roentgen film of specimen after amputation and 
injection of vessds The ray like transxerse projections of 
new bone formation seem typical of osteoblastic osteogenic 
sarcoma 

at tunc of examination Stump scar and regional 
lymph nodes were normal Roentgenograms, made 
of the skull, pelxas, and spine, xxere normal The 
lungs still showed the same scattered calcific masses 

On April 10, 1942, 13 years after amputation and 
at least 12 y^ears following the roentgenological dem 
onstration of clmically diagnosed pulmonary metas- 
tases almost syniimetrical in character in both lungs, 
no exadence of local recurrence m the stump or pelvic 
region has developed The blood findings are red 
blood cells, 4,500,000, hemoglobin, 15 9 grams (99 
per cent), and the white blood cells 14,100 xxith a 
differential count of neutrophils, 60 per cent, eosino- 
phils, 2 per cent, lymphocytes, 34 per cent, and 
monocy tes, 4 per cent The serum phosphatase was 
I 4 units per 100 cubic centimeters, a loxx adult 
ax crage 

Pathologists believe that secondar}' tumors 
in the lungs are the result of direct nonmetas- 
tatic mvasion or are true embolic metastases 
arising from malignant emboli earned into the 
pulmonary' artenes Both lungs are affected 
and pulmonarx metastases found in about 30 
per cent of fatal cases of malignant tumors 
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the anterior length 13 centimeter--, the whole co\ ercil 
b\ a tran'lu'cent elo'eh adhering laji-ule liki roe 
ennp 

\ longitudinal ee-rtion through tin iniddh of the 
femur and tumor reeeaK on tlie cut surface a midul 
lar\ ca\it\ tilled with hard con pact Imm extending 
about ce ntimeter^ in It ngth I he re le a email e x --t 
with irregular wall and border near the anterior ex 
tremitx of thie eclero ed caxitv Itllid with darl eofl 
blood The cut eurfart le not uniform in coh>r but i' 
pnneapalK white irrtgularlx eplotehed with faint 
brownish red area« and is boniK rough 1 he out 
Imc- of the compacta of the femur are di-tinet and 
unobliterated That [xirtion of the tumor external 
to the outer cortical surface tif the femur te eofter 
than the portion within the medullare caeitx aiiel 
extend^ 3 Centimeter' beeond the ealge of the eortex 
of the femur This surface is dull and rough T he 
normal [lortion of the mcdullare ea\it\ of the femur 
IS filled wath soft, dull whitish re-d irregular marrow 
The articular surfaces of the femur tibia and patella 
are normalK 'nicKith 

Microscopic sfitions through tin tumor shove a 
marked proliferation of me'cnchemal tis'ue cell' the 
nuclei of which are o\al and stain light purple 1 he 
cvtoplasm IS fainth pink and contains numerous 
procc'ses which extend outward in the lormof fibriK 
‘'ome nuclei «how delinitc mitotic figuri s 1 lure are 
scattered areas of pink staining mw lione 

On March 0 1030 to months after amputation 
an examination showed a well healed thigh stump 
(he wore artifiaal limb) pain m the chest with 
coughing and expectorations of bloodx frotbv spu 
turn \ chest roentgenogram this date showed nu 
merous rounded den'e shadows and a s(^cond film 
on Julv 20 i()to, showed an increase in the number 
and size of ihc'C shadows There was aPo present a 
uniform clouding of the left ujuicr lobe of the lung 
V hich V as interpreted to be a priseure ateli-cta'is 
Sub-cqucnl roentgenograms at regular interval' 
have shown at hrst an additional numlier of metas 
tascs, with some enlargcmint of the older ones and 
then a rc'ting stage in which the findings varieal 
little, the calcified character of the nummular 'ha 
dous V ithin the lungs changing little in densitv out 
line, or size Dunng the period from March, 1030, to 
April, 1942, the patient has experienced from time to 
time attacks of mild dv spnea, rough, hloodv sputum, 
but no sustained loss of weight, he lias led a fairh 
active life hut has done no labor Several times he 
has been jiickcd up hv the omnipresent social work- 
er, who, told of his cough and hloodv sputum, has 
insisted under our municipal laws covering suspect 
infection v ith tuberculosis, that he should reixirt to 
the tuberculosis sanitarium for evamination Re 
jwated examinations of sputa failed to rev cal tubercle 
bacilli There has been no radiothcrapv and no 
change in diet over that normalI> taken liv his fam- 
ilv His weight varied between 129 and 13S pounds, 
averaged 134 pounds 

An evamination on Januarv iq, 1942, gave a 
130 pounds He still had some chest pains 
and had had some hemoplj sis 3 months before, none 



Fig ' Koenlqcn film of «i)ectmrii aftir ampulatmmiid 
injection of vc 'cIs Tlic rav like IranwirM, jirojccUons of 
new tHinv formation seem tvincal of osteohh'Hc osteogenic 
f ircoma 


at time of examination Stump svar and region il 
Ivmph iioilis wen normal Roi ntgi nograms madt 
of the skull, pelvis, ami sp,m were normal 1 he 
lungs still showed the sami scattered vakilic mas-.i> 
On \])nl 10, 104a, 1^ V i ars after amputation and 
at least 12 vears follovvang the roentgenolomi al deni 
on'tration of clmicallv diagnosed pulmonarv metas 
ta'cs almost svmmetrical 111 characUr in Imtli lungs 
no ev idencL of local recurrence in the stump or pelv ic 
rvgion has devcloiied I he blood findings are red 
blood cells, 4,5cx3,ooo, hemoglobin, 11:9 mams fno 
per cent), and the white blood cells 14 with a 
difTereiitinl count of neutrophils, 60 jier cint eosmo 

phils, 2 iier cent, Ivmphocjtcs, 3, cent and 
nionocv tes, 4 lier cent 1 he serum |)liosphatasc w as 
I 4 units per 100 cubic centimeters, a low adult 
i\tragc 


Pathologists bdicvc that secondan tumors 
in the lungs are the result of direct nonmetis 
tatic invasion or are true embolic metastascs 
arising from malignant emboli earned into' the 
pulmonarj arteries Both lungs arc afTcctcd 
and pulmonary metastascs found in about 30 
per cent of fatal cases of malignant tumors ^ 
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Fll 4 RaeUjRBAiof <}>9,b<4<n»«ipi 

Utw CUyoMopcimtrcibtbclK invrUir m 
O M O t n d u bu t<(«r 

it«d7lt ub»br.<d ooi to b« wh. 

In o««)g«Ic lATComi blood borne puhnon 
try meUilMo occur tn *pprocinuitri\ 6o per 
cent of the fatii cue*. At la other horoogen 
eodi tifsuet, most mcttituet are tphenc^ re 
ihapc tod quite ihtrpi) drcuratcnbed, hot 
whra the occur m the mbpleurtl tret lhe\ 
nu\ fprctd out In plaque like or rtelUte 
growtltt whkh rna^ enctic the long tt to well 
recorded b) Le Count In 1909, 

Onfpng pultnonixy rocttstoset oC otteo- 
genlc atrcomt iiu\ contain tret* of dense 
ctteotd tiitue or full\ formed bone which ma\ 
underpo dt | ; ^D e lI t^^e change* when the #ec 
ondarj- growth a large Tb^ change* Include 
)-eUow cttettion, hemorrhape*. liqoeftctive 
■oftening and p^•oBenk Infection*. C* nUtion 
inttecoodarA growth rna^ follow tn dacharge 
of a portion of t through t broncbu* but thu 
tehkm u leen u compared to thu finding in 
pruntn tunxsr* of the long 

\ progre m vT multiplicatton of malignant 
tumor cell* is the main factor in neoniostic in* 
hltrtUon— cucce*ii\T geocntKins of cefU ore 
continuouslv budded out into surroaockd 
tumet, lod WHlis worn* that one must not 



rVr 4 RanUff* fiadcbnlMeetL 
■hcTMmuika »fam ■ aakjo tm* el cilrOir 
la tcik nvk Uri m m k w 

ccst£«* lamua^a 

rd> too much on the motibtv of tnnorru 
and tJto recaHi that their phagocytic pcwm 
ore debatobk- Certain bbiogfrti Itrtcn er 
appear in the growth of lecoodarr pulin'^ 
deposit*. 

0. SoJulJe metaboiitei, capable of iJfrtrij 

surround I Dg tissues rna eipedite or pjre th 
wa) for tamer invadoa. In carduoou • k 
lactic add output ha* been found but tbrtrs 
no direct c%Tiicnce that lbe*< frodorli 
aD\ Ij-tK or other damaging cffectsoo the fO" 
rwmding tissue 

b Mechanical pressure from the sfcoodp 

growth might set up degrneratKc or o(» 
damaging eficcti In the crfi 0/ the Ibbs^® 
*aded tissue* 

c Tumor cells ma\ focra specific sefis^ 
h-tk fcTtnenU but that the resptratc'' ^ 
contains no digestive enmoeslstln'^^. 

d. Changes In tissue tendon, dkiwk 
corhou dkrctde content, or amilalicfl cf 
affect roetostitk growth*. 

e Change* in hormone or enrMBC rcutr’' 

of the SC1 11T1 1 are said to affect secooJarTr' 
iignaal tumor deposits ts in booe 
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Hg 5 Thechest September 3 j 1937 There secm>i to be 
some change in the shadow just to the left of the heart as if 
a caMtj or absorption of calcified matenal had occurred 
Other masses in lung appear about as 7 j’cars pre\ louslj 

However, malignant tumors retain a re- 
markable stability of tt-pc Structure of the 
last formed secondar\ grotvths is in most in- 
stances ver) similar to the original tumor, 
even in minor details Ewing says that in gen- 
eral there is a gradual loss of structure in 
metastatic tumors 

Some of the emboli of tumor tissue or cell 
masses m the lung ma\ not grow but remain 
stenle and are absorbed or disappear, hence 
tumor embolism is not always true tumor 
metastasis By penetrating pulmonary veins, 
they may become the source of sj'stemic me- 
tastases leading to deposits m other tissues, as 
of the liver, brain, spleen, and of other organs 
as well as of other bones such as the spine and 
skull, and yet very little, if any, evidence of 
the first pulmonarj' metastatic growth may 
ever be either suspected or diagnosed clini- 
cally 

In discussion of delayed growth of metasta- 
tic tumors, Wilhs states that the majority of 
malignant tumors pursue a steady and unin- 
terrupted course to a fatal termination, but 
that exceptions do occur as 



Fig 6 Thechest Jnnunrj 19, 1943 There niav be slight 
change in the \an0u5 nodules seen in the lungs expressed 
in the film by dcnsitj \anation On the whole the picture 
IS nearb identical with prewous findings 

1 fumorswliich, though frankly malignant 
in type and production of mclastases, exhibit 
long duration w'lth little or no impairment of 
the patient’s health, 

2 Tumors which, following surgical re- 
moval, recur locally only after a long period of 
freedom from disease, 

3 Tumors which, in spite of completeh 
successful local treatment followed b}^ a long 
penod of health, recur as metastases, 

4 Tumors which exhibit spontaneous retro- 
gression, partial or complete, in their primary 
or mclaslatic siliialions 

I believe that the patient here reported may 
fall into this first group I have had others, 
xvith osteogenic sarcoma, who were m the third 
group, coming to death from metastases recog- 
nized after years, in other bones or organs, not 
always m the lungs— possibty on account of 
the reasons stated 

Chemical methods of earlj^ determination 
of metastases and a hope of restraining them 
were implied m Coley’s reports m 1908 of 430 
instances of varied types of sarcoma treated 
by mixed toxins, 28 of which had passed 
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throQgh a period of 3 to i s >t»r» nitre the dl*- 


K)pe»r»iire of the tumor He bcliev-ed that 
the dunce* of lucre** are certahJy modi 


higher after use of the toirai iKtl the ccneral 
percentage of 1 1 per cent of recoreriei S^ved 
from hi* total lerfes. 

The tranjfcr of a gnm tj-pc of cell from lU 
origin in mesoblastlc or other thane b> me- 
taatuu to lunjt or lotestme might modify ft* 
erposure to circuUtJoa, dioxide and carbon 
dioside tuppfj Thu change might lead to a 
more rapid maturation of the cell (> 1 * In- 
volved, and fn metaitaae* from otleogenfc 
•arcoma lead to a more raptd caldCcation 1 e 
a more rapfcDj maturing form of the crU* 
which mignt lesKti or modifj It* malignant 
power in the new locua In preaence of cald- 
hcatun the malignant character of the active 
ceD of the tumor the tnte new-^wth cell 
might be throttled down Of itrangled. Come 


roentgen ra\ ma\ de*trm the *mnm|pjia 
of the te*tk during tin treatment f>l r 
ofchjdcclocn\ a* far a* active bonaw ci 
concerned ma\ thus take pitre Sooepom 


annar> hittodi, for example KrrtKfatet.(i. 
not fa%iH- till* radical opcratloo hat tte *3 
bestnd In quite large dcra in an tfiert u 


tnjiprt** action of tevtoiternne and lim* 
negabN-elUeffcct bdieving that thf\ c4jt«i 
dinkal *ub«dence and unpny v ctnt a t, certia 
Ir dmunntioQ of pain in the booc petftui 


Ir dmunntioQ of pain b the booc petftui 
Since Kc} * report on o3teogenc<k npi 


fecta (ipad) the cnijTDC phraphiti^ bi 
been found in the kklnev blertax bted, 
bone, and other tfaoet. It po*v*« i rem 
rible action be*t in a hj-drog«-»n foornan 
lioa of about 8 and « ilh the pmenre of her 
game phosphate. Bodanrk\ and Jifc ixrl 
that aerum phosphataie h debated h £czr 
aaaodatediHth etceiar\cbooefofmaljoft,ri 


qoently lhe*e roeta*taje* after reach^ a it has been itateij (Woodard) that the dm 
ceTtainaioe might ceaae to grow further Tbc\ bon of phosphaUw taprrpoetiocial toboJith 
may remain »tatiaaao tnd act tunpl> as degree of ostronlaala and the rateofgrortki' 
forttfQ bod> deposU relatl\*el> Innocuoua, the tumor This aeerwd to be a bnpefel ins 


with decreased blood *ap^) often turrounded ue of apyrtiacb to dagooab or even pr tgago 
bs a fibroo* enseiope Ln pulmoaam tissue of bone metastase* from ostecgecik BRcai 
Another factor bdode* a change b ine boat a It was bdle\Td that while an elcwi** ^ 
rcsbtance a* ioBueoced bv hh reaetbn to the pboaphatase u not a ipedhc ted for boar rr 
numenra* roeUita»e*--a fa\xirable or en cer a Nen high aerum phoaphaUae fa 
hanced reaction aiding in limiting the aroounl genfc tarcotaa usuail} Indicate* an titmaoj" 
of tailnt> frrjtn the oew-growth without *}■*- malignant tumor whereas a low aenffl 7*^ 
tertilc etpreanons such as km of weight, outrf phataseuidJcateiaiJowgrtnrfngiailrrhnnh 

tioQ and ftrength but with the de^T^oplnent benign tumor Hoggins U bdiacd to apn 
of antfbodic* which wouW aid m seppraskm with thi*. Howercr »enan pljo*pla>« ■ 
of the ^wead of aecoodarj depmita. noooawou* odgm Is raised by dwt Ughh^ 

}datunt\ of the gonads might furnish an bobidrates also in obstructive 
Increased amount of hormooe (tcilojterooc) whereas t is lowered by jUrvitioc cr kt* 


which likewise would act as a ftoppresaor prolotl diet 
iluch eipenmcntal work on the effect of hor A ri»e ui aenmi pbospbaUrc In 
mooes on mctastaia In man or trannlaoted of bone tunxir* is appareotlv 
toroofs in mice has alreadi been periorroed o tt pmductioo of the enijmc by 

Completeii accepted and atabfUied imulta tmue or adjacent pcncatcumaiw a rtnwrt 

which can be relied upon for dmical use hare part of the cniyme by the bkioa 
not vet been forthcoming Hugglni In hislajt Nlalignant disease fier u does le- 

paper u entbusUstic about reduction or ob- •erum pbee^haUae In to P^mts ^ 
literation of metastiK* from cardnoma of the nign bone tumor and q, 

peoiUtc treated by orchldertomy We haw •bowed an debited aefum pbop^j^. 

known for *ome time that metaatase* mar be giant cell tumor i*>mgocwn^^ 

deli>‘ed or rendered less painful or even caused Thi» uggevts that booc nrttbiS 

to diminish when treated b\ Intens t roent Isttca of a tumor are of more , 1 , 

gcntberapi One fart rbcremai be that the lU malignano fn dctennin ng wK' 
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presence ■wiU give rise to an elevated serum 
phosphatase The best example is Paget’s 
disease, which always has a high phosphatase 
In 14 mstances of malignant disease not pri- 
mary m, but metastatic to, bone, a high phos- 
phatase was found ranging from normal to 
45 5 the highest m metastases from carcmoma 
of the prostate and m the osteoblastic type of 
tumor In osteolytic types of osteogemc sar- 
coma, m chondrosarcoma, and m endothelial 
myeloma, serum phosphatase may be normal 
or only slightly raised However, in the case 
here reported m which the metastases were 
numerous and osteoblastic m type one might 
expect a high serum phosphatase, which was 
not found Consequently, a correlation be- 
tween serum phosphatase figures and the his- 
tological and radiological type of tumor does 
not seem close, and the phosphatase findings 
can be considered only as suggestive rather 
than defimtely diagnostic of the type of tumor 
bemg studied In theory also there might be 
an mterpretation of the prognostic significance 
of phosphatase detemunation masmuch as 
when an osteogenic sarcoma is present formmg 
large quantities of serum phosphatase ab- 
sorbed into the blood stream, removal of the 
tumor by operation (amputation or resection) 
or Its inactivation by radiation or toxins 
should result m a fall of serum phosphatase 
One might feel that the extent and constancy 
of the expected drop would be an indication of 
the effectiveness of the treatment — a late rise 
m serum phosphatase mdicating the presence 
of recurrence or metastases Chmcal study of 
patients does not seem to back this up and 
httle rehance can be placed on phosphatase 
detemunation as an aid m prognosis or of 
value m detectmg pulmonary metastases 
Healmg callus about a pathological fracture 
resultmg from osteogemc sarcoma might cause 
a high serum phosphatase 
Woodard and Higinbotham have studied 
the use of serum phosphatase detemunation as 
a help m evaluating radiation therapy of bone 
tumors for amputation either as an elective 
measure or while awaiting consent for surgical 
removal of the tumor A tumor going on and 
spreading would be expected to give a con- 
tinued raised phosphatase Cluucal tests of 
this method fad to show reliable results, al- 


though with added cases some help may be 
denved from this source of estimation and a 
failure of serum phosphatase to fall after am- 
putation with or without radiation may be 
found due to residual portions of the tumor or 
undiscovered metastatic deposits 
These authors previously expressed an opin- 
ion that when a high serum phosphatase level 
is found associated with tumor showing httle 
new bone formation, the rate of growth has 
outstnpped the rate of deposition of calcium 
phosphate — which might be a restatement of 
our rather long standing dimcal dictum that 
the rapidly growing lytic action tumor is the 
most mahgnant Tissue phosphatase deter- 
mmation after amputation may help decide 
the pomt They have employed ra^oactive 
phosphorus m treatment beheving that the 
tumor picked it up'and thus obtained local ra- 
dium treatment If the embolic masses from 
an osteogenic sarcoma will take up the radio- 
active phosphorus as readily as the parent 
mass, they propose its use to weaken these 
small groups of cells enough to prevent them 
from becommg established and from formmg 
lethal metastases 

The patient reported here shows httle spon- 
taneous regression of tumor and metastases 
Spontaneous cures do follow carcmoma and 
even laboratory ammals developmg trans 
planted tumors may recover Age, rapidity of 
development, and virulence of the tumor, 
interference with blood supply, febrile pro- 
cesses, artificial menopause or mcomplete op- 
erations, are factors m these regressions, and 
the growth energy of the particular tumor 
must be considered Handley said “The pro- 
cess of cancer is normally accompanied by 
regressive or curative processes The recorded 
cases of natural repair of cancer, far from bemg 
anomalous and exceptional, merely illustrate 
more stnkingly than usual the natural laws 
which govern every case of the disease ’’ 

In current parlance our patient seems to 
have something which is holding back the fatal 
termination of a disease we have come to dread 
as possessmg a high mortality IVhy could we 
not transfuse his blood mto a patient with 
known osteogemc sarcoma and just beginnmg 
metastases to observe whether deterrent or 
curing effects followed’ Such a patient has 
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jott been in tbc boipitAl vith lawn soutl 
nreUftase* In tbc ipine tad iDngs, but mv pa 
tient departed for the fummer Wort arrajagt- 
ments could be ntade (or tlui test. Flnallr If 
an} gioup of sueb patients with profoagni life 
after kiwim coetastases from osteogenic aar 
coma could be found ibelr blood might be 
gircQ to a CDcnmon blood or plasma bank 
to be nied as a therapeutic agent in other 
patients with Incipient stages of the disease 
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THE GASTRIC MUCOSA AS AN ENDOCRINE GLAND 

ROBERT H ABRAHAMSON, M D . and J WILLIAM HINTON, M D , F A C S , 

New York, New York 


T he therapeutic status of the patient 
with serious gastne ailments has been 
very little improved during the past 
two decades Progress has been re- 
tarded due to the lack of knowledge concern- 
ing the relationship between gastrointestmal 
physiology and patholog)', and the consequent 
inability to correlate the progress of disease 
processes in this important organ The devel- 
opment of nev, methods of investigation into 
gastric physiologv m humans and animals and 
the segregation and synthesis of several hor- 
mones have lent impetus to an additional con- 
ception of gastric mucosal activitv We believe 
it IS ill prove helpful in explaining important 
pathological changes and lead to scientific 
curiosity and therapeutic advancement The 
arbitrary division of digestion into chemical 
and nervous phases, although correct, in so far 
as it goes, IS not sufficientls comprehensive of 
the phvsiological scope of the gastnc mucosa, 
and therefore insufficient in explaming the 
pathological states which ensue Up to the 
present time our attempted therap) in gastnc 
ailments, both benign and malignant, has been 
notable for too frequent failure 
In recently published reviesvs on gastnc 
carcinoma sve called attention to the age inci- 
dence and sex discrepancy in this condition 
and suggested an endocrine basis The new 
field of inquiry opened to gastroenterologists 
1)\ the rccentlv isolated and sjnthesizcd sex 
hormones vas pointed out bi Abrahamson 
and Hinton (i) and Hinton (30) 

In an effort to correlate the marked changes 
m the content and character of the sex hor- 
mones which takes place during that period 
i\licn gastric carcinoma is most preaalent, 
N'lth the effects of age and sex on the plusi- 
ologa and pathologa of tlie gastric mucosa, 
"t. rcMewcil those cases of benign gastroduo- 
denal lesions which we had aaailablc In the 
past I ,, \ears, 1171 cases of peptic ulcer haac 


been registered, studied, and followed in the 
gastroenterological chmc of the medical and 
surgical semces of the Fourth Divisions of 
Bellevue Hospital Of these, approximately 
10 per cent (112 cases) have been surgically 
treated and the remainder of the patients not 
operated upon earned under medical care In 
reviewing age incidence and sex distribution 
of these cases, it was found that approximately 
88 per cent (1,043) were males and only 12 per 
cent (128) were females, approximate^ 9 to i 
The incidence of duodenal ulcer was 89 per 
cent and of gastnc ulcer ii per cent (approxi- 
mately 9 to i) During this 13 year penod 
approximately 337,500 males and 247,500 fe- 
males were admitted to the BeUexnie Hospital 
Medical and Surgical Clinics, a ratio of less 
than 3 males to 2 females 
Several recent reviews of large numbers of 
peptic ulcer cases show'ed a similar sex dis- 
crepancy Collected data of approximately 
twenty-one authors, mcludmg all tjqies of pep- 
tic ulceration, show an madence of 8 to 9 
males to one female, Nicholson and Miller and 
Miller and Elsom McMullen, on reporting 
the x-ray findings m 4,400 peptic ulcers, noted 
the great preponderance of males and found 
that females reached the peak of mcidence m 
the fourth and fifth decades and the males m 
the fifth and sixth decades Our age mcidence 
differs from this observation 

In new of the sex-linked character of this 
disease, we decided to re-examme the known 
effects of hormones on the gastnc and duo- 
denal mucosa and to add to this tlie clinical 
and cxpenmental data we have gathered to 
date Although we have had some expienence 
with vanous hormones m the treatment of 
gastroenterological conditions, we hav'c de- 
cided to present onlv those m w hich the follow- 
up has been of suffiaent time (i to 5 vears) to 
make the observations of value 

Tor sev eral v ears medical literature has con- 
tained clinical and cxpenmental reports on 
the effects of the isolated hormones and vnta- 


Fn.T-, ii,r Tourth VIcdical anil 'Jurcicnl Dmaion? of BtUc\Tie 
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mins OD the stonuch and duodenum. In our 
attempt to collect and nimmari» this knowl 
cdfc of hormonal effect! oo tbe gastrodu^ 
denal mucosa, we realiie there are many 
omiaakui! due to tbe limitations of time and 
space Ooljerent m an artlde restricted fa riie 
aj)d Kope) 

Tbe means by which the muaaa of the pj 
loms end of the itotnach affects tbe prodoc 
tloD of secieboas from tbe cardla and fundus 
haNT not as >-ct been completely established 
bot there Is sound cjperimeataJ evidence to 
show that tbe bonnone gastrin 
(io-2i) and Koefa Lnckhardtand Reeton(}S) 
is prodoced and thrown into the blood stream 
by them loric mucosa. Because of the sfmlUr 
action oi hktamine opoo the nstnc mucoaa, 
■ereral autbon beliered this Dormone to be 
htstamine bowe%Tr recent work on bolaled 
and denervated gastric poaches with hlsU 
mine-free extracts demooitratea tbe true bor 
monal character of tbe internal aerretion of 
the gastric mucosa (Friedman, Gray (s8) 
Btbl^ and Best and Ta)'lor) 

Althi^h aotiK of the fandamentil pb>'rio> 
logical aspects coocemed with tbe ‘'gasw” 
fajpothesci remain unaolred experlmestal erf 
dace aocnmulated daring tbe last few j-eara 
seems to indkate rather definitely that the 
macoia of the mlorlc portion (of the stomach) 
is responsible for the endocrine aecretion of 
the gastric mucosa. Hormones from tbe intes- 
tine scaeiin (Ivy j3) cbolycyitokfaen (Ivy 
54) andenterogastroae ^riedman) alsoaffect 
tbe gastric mneosa, It bis been shown that 
the fatemal secretion of enteronstrone, which 
depresses gastric secretion (Day and Ko- 
marov) activates and stimulates tbe doo- 
denal mucosa. 

Recent experiments and clinical findfagt 
show t>Tf the gonadotropic substances In 
blood stream mffoence the acthity of the 
gastric mucosa. The anterwr plti^taiy like 
fraction of peegnancy urine depaesies gastric 
seaetloa (Cuhner Atkinson and Isy ad De 
lisl) believed that the depression of gastric 
•eortsons foUowing tbe administration of an- 
terior pituitary Cke substance h secondary to 
its effect upon tbe th>Tokl and ovaries. 

Increased acid secretion tn dogs has been 
DOted fa traniiJanted gastnc pouriies during 


lac tati o n (KJefa) Gastric bypcrwTrlEala 
been noted foliowiog parturitioo (lloEcki- 
GiitiK: aridity b reduced dnrltn Frpaar 
Peptic alccratloo rarel> ixcttji otmj 1^1 
period and if It was peeseol pnor to cattn, 
a remission usual]) takes (t nt, r 
Straussand Castle) Thlsaastlmj^ittobtij 
to Incrtajcd blood estrogen (Wlnkriilda, p 
but further observatioes foIloTOa eflrt- 
fajeCtiotlS In animria tod hiim«TYf klTC hr] 
to verify thb finding (Atkinson sad Iry) 

It is a fundamental tenet of the asoapt d 
fatemal secretion that the cndoalae era 
secrete chemical bormoocs irhich have fpeou 
effect, whether theh aetkm Is 00 other eb 
crine organs, or a tissue group, or oa i 3 th 
tlsaocs of the body Since we a«ametkitlb 
gastric mucosa has an Intenul esdoocec- 
OTtiorr into the blood stream as aeO si c a 
temaJ endocrine seerrtloo, it risorid be tn 
sidcred as an hormonal ghmd and tlJ scCrria 
subject to tbe changes which effect ether 
lar glands. This rooceptloo wIH sDowixlh 
study and explanation of phytkifafKff el 
paihologkaJ changes now oh«^ 


prroBXLATioMiag or Boutccen 
tmcTUfo oAjmc jfccojt 
There b ample evidence to show that li; 
rofd actinly has a definite effect 00 lie 10 
bonaosiei. Thyroxin soppreisa cstr a cj 
estiugen dqwtases the thyroid whDe s aiW^ 
does r»t haw thb effect. Thr rutin 
the aclhity of the gooidotropfc fsetw Jtfr 
fae (44) p^ts out that theiT b s uyru 
gonad effect In additioa to the petal tirr-f^ 
effect. I 

It b important to note that the 
teum bonnone, progeiJcrooe b tbe 
mone pr es en t fa females which has nrt 
found fa males. It promotes the reim 
lion 0/ estrogen (Smith and ^ 

has a cortkomlmetk action (\ve» 
Grrae) TW am be no dmW “ 
definite effect on the general horn^ 
and b a factor fa the estrogeMiidr^ ^ 
stabflnalloo fa the female AttnJf^ 
been made to esubibh lu ndatiocuM) *^ 
trie mucosal activity (ManriJfc and Ms^ 
but no proof of thb action fa as ) 
coming 
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Hormones m the blood stream not only have 
L defimte effect upon other hormonal gland 
icUvities, but also are related to the nature 
md content of several of the mineral and 
ienucal constituents m the blood plasma In 
lormal gnls at puberty, the calcium and ni- 
:rogen balance is depressed by the adminis- 
:ration of estrone (Johnston) In premeno- 
pausal and postmenopausal diabetic women, 
istrogen lowered the insulm requirements 
(Spiegelman) The excretion of sodium chlor- 
ide and retention of potassium is influenced by 
injections of testosterone proportionate (Ken- 
yon, Sandiford et al, 36) 

RELATIONSHIP OF ENDOCRINE TO VITAMIN 
ACTIVITY ON GASTRODUODENAL MUCOSA 

The information on vitamm is quoted to 
show the close linkage between vitamm mtake 
and hormone activity It is known that the 
anabohsm and metabolic activity of many 
endocrmes are dependent upon the presence of 
various vitamms, either as an mtegral part m 
Its metabohsm, or as an intermediary hnk m 
the resultmg activity 

Most have agreed that vitamm C plays a 
fundamental r 61 e m the process of wound 
healmg The close relationship between the 
adrenal glands and vitamm C storage and 
their general effect upon epithehal growth and 
body metabohsm have been pomted out by 
Murhn (54) Although the adrenal corticd 
hormone was found to have no demonstrable 
replacement activity m experimental avita- 
minosis B, the apparent partial replaceabihty 
of wtamm C by adrenal cortical preparations 
reported by several observers is due to the 
presence of ascorbic acid m such extracts 
Crystallme vitamm C is more effective when 
administered mtrapentoneaUy than by mouth 
The other considerations winch have led va- 
rious observers to assume the existence of an 
mtimate relation between the adrenal cortex 
and vitamin deficiences are explicable on the 
assumption that the hormone and vitamms 
are necessary for the proper functiomng of a 
great number of organs and tissues (Grollman 
and Firor) Hunt beheves that vitamm C de- 
fiaency is common m patients suffenng from 
peptic ulcer and from carcinoma of the 
stomach 


The presence of large amounts of vitamm E 
m neoplasms of the gonads and a close rela- 
tionship between vitamm E and estrogens have 
been claimed Although several workers dis- 
pute the directness of this relationship, these 
refutations have been recently answered by 
Shute 

Although to date msufficient corroborative 
work to prove this contention is available, 
vitamm H (biotm) causes a lowenng of meta- 
bohc rate and a recession m tumor growth 
Induced biotm deficiency gives a possible ex- 
planation to the occasional spontaneous re- 
cession m mahgnancy The experimental 
work on rat primary hver carcmoma mduced 
by feedmg “butter yeUow” and its relation- 
slup to biotm IS mterestmg but not conclusive 
(West and W oglon) 

Two hundred patients with peptic ulcera- 
tion were given large doses of vitamms A and 
D m the form of cod hver oil concentrate of 
high vitamm content (approximately 50,000 
umts of A and 12,000 units of D per ounce) 
This was admmistered 1 ounce three tunes a 
day Although these patients showed subjec- 
tive and objective improvement, gam m 
weight, reduction m pyrosis, abdominal pam, 
etc , they all required further medication 
for the control of then gastromtestmal symp- 
tomatology and no specific effects on the 
gastric mucosa could be noted 

Forty patients all with positive x-rays for 
peptic ulcer were placed on 6 gram tablets of 
yeast concentration containmg at least 50 
international umts of Bi and 50 Sherman 
umts of G, 2 tablets three times a day were 
admmistered Other factors m the vitaimn B 
complex were present, but their exact imitage 
was not noted Although there was an mcrease 
m weight, appetite, and improvement m their 
general health, the great majority required 
further medication, and no specific informa- 
tion concemmg its effect is forthcoming 

Eighteen patients were placed on cevitamic 
acid (vitamm C) 25 miUigrams, three tunes 
daily for 2 to 4 week penods No extraordmary 
chmcal or roentgenographical improvement 
occurred m this group with the exception of 2 
patients whose symptoms seemed completely 
alleviated clmichlly and by x-ray On closer 
examination, both of these patients proved to 
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Chart 1 Showing sex and age incidence in peptic ulcer patients 


have subclinical scurvy' as a result of pro- 
longed stringent ulcer diet during and prior to 
coming for treatment Since additional medi- 
cation was required m 16 patients no definite 
infomation on the gastroduodenal mucosa 
can be denved from this group Several of the 
patients were given parenteral mjections of 
cristallme ce\ntamic acid in addition to the 
oral administration, with no further beneficial 
result 

Our pre^^ous w ork on epigastnc sjmiptoras 
m h\-poth}T:oidism (Hmton) showed that the 
gastric hypermotiht} which accompanied ab- 
dominal pam m this condition could be re- 
ar' 11 administration of thvroid 

iMoehhg believes these patients are benefited 
o\ tiuroid therapy because of the thanroid- 
pthalmic-gastrointestmal relationship 
mic an enormous but inconclusn e literature 


exists on the relationship between the gastro- 
mtestinal tract, thyroid gland and sex glands, 
recent studies by Marine and Rosen have 
shown a direct relationship between Graves’ 
disease, myxedema, and androgen-estrogen 
excretion We have followed a group of 25 pa- 
tients, all suSenng from peptic ulcerations 
(\-ray positive), nho have been placed on 
combinations of thi roid, to 1 gram three 
times a day, by mouth, and thxroxm intra- 
venousl) 1/60 gram weekly In an attempt 
to confirm specificiti of the actions of these 
drugs on the gastrointestinal mucosa and elim- 
inate rise m basal metabohc rate, some of 
these patients vere placed on dinitrophenol 
We fullj, realize the difficulties in the scientific 
interpretation of results of this t3'pe of clinical 
experimentation, the dangers of drawing false 
conclusions are ob^^ous 


Cbut «. Octpb thortof ' 


I te t*i£dc Kidirty tlUr otnvm 


The basal otetaboIL: rate in this froop vis 
within nonnal linirta. There were 4 female 
and SI male patients. Three pabeots had 
been operated on and thawed marginal rec u r 
rent tuceratloo s having had gastroeoter 
ostomies, and i a raitric r et e n tion t to 5 yean 
previously Results of gastTK analj-ats done 
prior to and foQowntg treatment showed that 
any changes which octurred were within the 
pcrcenta« of error (At the end of the j 
months loDow-np 6 patients were cured^ 4 
both s>TiiptoinaticaIly and iw x-ray report 5 
patients irere symptomaticafl) Improved bat 
the z rays lemaio^ positive. A total of 10 
patients seemed intprored bv mcdkatloo at a 
3 months foOow up. During the foDowing 
%-ear there were 7 patients who had recur 
rcnces of their acute nmptoms and one with 
perforation. Sercral of the patients Improred 
on czaminatloD became unhuproird and 
3 came to operation ) 


In an effort to detcralne wbethcr i^rf fr 
ImpromDent noted was due to a rfotJe h- 
crease in ha—l metabolic rale, 5 of t* »*• 
proved cases and 4 of the unhniiuwd cm 
were placed on dinltropfaenol, )4 to t pw 
three times a day foraperiodof i 
No difference was Doted in those ffaiw a* 
thyroid and thoae placed on dinitroji^ 
Although It b hartriy posafbie to stale 
these dlnkal and x rar resolu the 
of thyroid and thyroxin upon the 
coia, we can observe that the ^ 
therapeutically and npon the cna* ® 
pathologica] condition were poor and 
and about equal to a controlled jiwp * 
forms of therapy for pqJtk nicer 
Several effects of sex bormooes « ^ 
gastrointestinal mucosa have been 
tciest has been stlmuUted to atte^ ^ 
reUle the relationship between the 
giands and pqidc olcCT SandwtwaJW 




ABRAHAMSON, HINTON GASTRIC MUCOSA IN GASTRIC CARCINOMA 153 


ciates ha\c collected data to substantiate the 
obsenation that pregnant A\omen arc seldom 
afflicted v,nth peptic ulcer and concluded that 
the anterior pituitary -like hormone depressed 
the gastric secretion and n as a protective fac- 
tor against peptic ulcer Wmkclstcin (74) 
treated a group of 20 menopausal patients 
ha^^ng ulcer symptoms -mth estrogen His 
results were inconclusuc and it was not pos- 
sible for him to determine v.hcthcr tins \\as a 
specific effect on the gastnc function or wheth- 
er it was a secondan effect brought about b\ a 
general sjTuptomatic improvement due to 
relief of the neuro^ ascular s\mptoms of the 
menopause Others behc\e that the postenor 
pituitar}' gland is implicated in the production 
of peptic ulcer Evpcnmcntallj llicy report 
that the remoral of the postenor portion of 
the pituitarj’ gland of dogs increased gastnc 
secretion after histamine injection and inhi- 
bited gastnc secretion wath large doses of 
pituitary' (Metz and Lackcj’) 

In an attempt to ascertain the effect of es- 
trogens on the actmt> of gastnc and upper 
intestinal mucosa, we have placed 29 males 
with peptic ulcerations of the duodenum on 
vanous dosages of estrogenic substance (thee- 
Im m oil) 

In each case from 13 to 31 injections were 
given, 6,000 to 50,000 international units 
being given dailj*^ intramuscularlv A careful 
mvestigation of the clinical historj’ and physi- 
cal findings together wath laboratory data 
such as repeated v-rav examinations, gastnc 
meal tests, hematological studies and gastro- 
scopy, and blood and urine studies for estro- 
gen determinations were fierformed These 
cases have been carefully followed over a i to 5 
year penod 

All 29 patients were males, average age 39 2 
years All patients had positive x-raj s for duo- 
denal ulcer The average length of time since 
the diagnosis was established and the patient 
was placed under treatment in this clinic was 

2 9 years (several patients had refused oper- 
ation) 

Injections were given 6 days per week, intra- 
muscularly (buttocks) 

Of the 29 cases, 28 were followed for i to 3 
months, 21 for 6 months to i year, 18 for i to 

3 years, and ii for 3 to 5 years 


Clinical results 


X n> 


jS cases followed for i to 3 month' 
I recurrence of scicre s>m|> 
toms (w orsc) 

1 ununprosed 

8 good results Mild residual 
gastrointestinal sjanptoms 


less p negaUs e x rays 
followang treatment 
plus 17 positiac X rays 
following treatment 
plus 3 c% idcncc of 
healed lesion, with 
no actnity 


IS nsvmptomaUc following 
treatment 
1 results unknown 
a I cases followed 6 months to 1 j 
6 recurrences of sescrc 
symptoms 
4 ummproscd 

6 good Mild residual gastro 
mtesUml sjmptoms 
4 asj-mptomauc 


car 

less 1 ncgatisc 

plus 18 positisc 
10 unknown 

plus cndcncc of 
healed lesion, no 
nctiMtj 


9 results unknown 
ip cases followed i to 3 scars' 

7 further recurrence of 
symptoms 

II cases in all had recurrence 
of s>Tnptoms 
a ummpros ed 


S good results Mild residual 
gastroinlcslmal 6)'mptoms 
a asjanptomatic 
a operated upon (i as>mpto- 
matic) (i dead after 
operation) 

II cases followed for 3 to 5 >cars 
a further recurrences of less 3 ncgatise x ra>» 

symptoms (a operated cases) 

8 cases in all had recurrence of plus 8 positive 
symptoms 
3 good 

3 as>anptomaUc 
3 unimproved 
I operated upon (asjanplo- 
matic) 


less 3 negative 

plus 14 positive 

plus I evidence of 
healed lesion, no 
activit} 


iTwd casts wiih lormcr rood reiulu and recurrence bad lo further in 
Jrctionscuch z ooounltsot tbcelm zoand ti months rrspcctiseli after 
the ondnal Inleclioni These patients arc reported as Rood or improved 
butvrithoccasionalraatrointcstinalupsct and unimprov cd respectively 
r to a years foliovting treatment 


Twelve patients were given gastnc test 
meals both before and after treatment, in 7 
(group A) the second test was performed at 
varying intervals following treatment (2 w'eeks 
to I month) Although several were above 
normal limits pnor to treatment, the free and 
total acid either remained above normal or 
was perceptibly higher following treatment 
No cases showed a fall in either free or total 
acid despite clinical and x-ray improvement 
In 5 cases (group B) gastnc test meals were 
performed : day to i week pnor to theehn 
injection The method of gastnc analysis em- 
ployed was as follows 



STOGERV G^'NECOIjOGy AKD OBSTETRICS 


The j»UeBt cum In wItSool tremklMt. A Lcrfaw 
tnb« Kn. iS nj puird tliioa(fa tbe noa* faUo the 
ftoeucH, ud a iMthif ipedmen o{ a^t jo cc. 
coOected ud labckd u nek A test nmi ip^ui erf 
abont lo cc wu tbeo taVen and Ubded ko. i and 
alter tkit at 1$ tsdmte ImsTrah a<^ rtiwt apod* 

ne&t, to a total (rf A «tie nCectetl uid laMed Na 

No.3 amIJ. 0,4 fopectlrcly 


In groop B 3 cejo ahowed t modefiU dc 
gire btpen^ty and a cue* abored oar 
mal aiti^ acidity prior to eatrogen bjectloo*. 
AH ahenred a treincndoai incretae in free tod 
total acidity folkmng the lojectiooa of eatro- 
gen IncrcmaeoIrfotoiSopcrcentfreeacbiaod 
an inoraae of 31 to 164 per cent total add 
(Chart *) 

Vt e are folly aware of the many dlffirntrlff 
and pit fan* preaent in attempdsg to mlnate 
the reaulta of any treatment for peptic nicer 
SpoPtaneona ttmlarion b a characleristic of 
this coodition. However onr macs were ae 
iected betanae of their chremkity and thnr 
lack of response to other forma of therapy We 
bare ender treatinent several groops U pa 
tlesta who act as cantrob and who have bra 
iev e lvin g oral and parenteral medlcatira 
duiiDg the —me period Of n) cuet, sS were 
fofkra^i toymacthaCTahleri) and i5caaea, 
U 5 per cent, asymptomatic and 8 case* (a$.6 
per rat) fanproved sufBcicntiy oot to require 
turtber medication a total of S3 cases (8a i per 
cent) Tbi* compared fi\TDrabIy with control 
gnsupa which vai^ from 38 pet cent to to per 
cent of the cak* showing a comparable ira 
pfcrvtroent TwTl\-e caaet, 4 jB per rat 
slxnred reversfll of pre>'ioiBJy positive x rara. 
Conlioi CTOtipa ol almilai cases (best result*) 
fbawed toper cent reversal*. 


At 6 months lo 1 year folknr-up patients 
s>Tiiptc«natlc ail In 6 the rouJU were 


were aj> 7 uptonutlc and 
coQ^de^ good and at i to j veara onli a 
patients rained asymptomatic and c were 
cnmidcied to ha e good mails. Bv tbb tone 
poly 3 x-raja a err negative The coarse taken 
by these potJenU show* the Irandtory char 
gcter of the change indncnced bv bomwoe ad 
jjunbtratkm and the titreme importance of a 
yjor caiefol folknr-up in this coodltlon to 
bdng mbled and making faulh inter 


prttatlons. . ^ „ 

Oux cmlv coodiaJon* concetrung the daDy 
ptiealeral mjcctfcm of estroeoJ “ 


caiaes a hbher percentage of raafarioa n 
chronic dnodenal oktr (luting from 5 to o 

mouths) thanfoundincootroh. Aldsegith 
number of case* in thb group b too i 
sample for mathematical cakaiatkrn, tk n. 
aults seem clear cut. Of greater hnpitiM 
than the aabdtimce of i^mptomj (la tk c£n- 
cal coarse of peptic ukeratlon) b tk btaxg 
of the duodenal leska. ThbchuigeiDpadd- 
ogy occurred (u eridenced by x-nyr) b tb 
presence of a markedly incrcucd fr« od 
total addlty (CIbart *) It would kid one lo 
doubt the present tbo^t cu o c e i a at tk k 
latkmahJp netweea the healing of a mcdmil 
uker and the lowtrisg of gutiic sdrSty 
Others, fadodbg Koofctxny who hare ofc 
bnented 00 an entirely dmcrtnt bub, bn 
come to coodnsions, a( least as bro 

antacid tbera|w b concerned (Schiffra tod 
Schindler Necbcle* and Cold, 6j) Ahhcrri 
inocased nstne acidity roay eanse croqcoi ■ 
the experuMOlal dofs rtm a rh , wh o Ik 
blood loppJy lo the organ has been lernri, 
this b not the case in cDoperated Imsw, 
SchladJer et al {65) In esir aerie* 
raised the gastric addlty In msks andia tk 
presence of thb raised addhy caused a inas- 
tory tjTDptomalk, 8 j i per cent, and b maor 
caie* x riv ettre of the pcp<lc ukmtic*, 4^^ 
per cent. 

In 8 blood and urine atodksloc oh» 
gen determlnatloo were performed. In sH W 
ooe the urine estrogen output 
lowing estrogen adndnbtratioa- 1’ °”^ 
nalnly shnoltancoos Wood and uKnedc^ 
leroJ and androgen detenuniaUcea were 
made. Sln« androgen detenuinatJ^ 
ntccsaaiy Jo gauge tli androgra-atnspn^ 
t» and since It is our belief list 
cholesterol detcrtohiatjon mav >«y»tv3t tf 
Inaeaied hormone excretion, as * rr sot ^ 
degradatioo i>Tithe*ij of bormoee* to ch^ 

te^ this portion of the wort wffl have to te 

patknU had 

tioQs pnor to estrogen administrau^ 
onlv 3 patient* (both of wboin ibowed * ^ 
mal gastric mocos* despite the InutAy^P*' 
trie addit>) had gastroscoplc 
fonowiDf treatment fnrtbcr ci-idfOrt e* ^ 
CDsal rti«n p p« by direct tUIoo b cecO"^ 
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Tus IS being gathered and wiU be presented m 
separate publication 

A case which is not part of our senes is of 
iterest in this regard 

A S 7 year old anemic female complained of epi- 
astne distress, distention, pyrosis, and loss of appe- 
ite Gastrointestinal senes showed a deformity of 
he stomach attnbuted by the roentgenologist as 
trophic and hypertrophic gastntis Suspecting ma- 
ignancy, this patient was examined by gastroscope 
,nd a diagnosis of atrophic gastntis was made The 
latient was placed on theehn in oil, 10,000 units 
wice weekly for 24. injections Following and dunng 
reatment she became asymptomatic and has re- 
named so (19 months follow-up) X-ray examina- 
:ion and gastroscopy of stomach i year follomng 
reatment were revealed as “no sign of abnor- 
■nahty ” 

Spead attention to endocnnopathies re- 
sulting from large doses of estrogens was given 
Three patients developed gynecomastia, 2 
develop^ loss of libido These manifesta- 
tions lasted from 2 weeks to 2 months follow- 
ing treatment and then completely disap- 
peared Examination of the prostate and 
testicles on all patients showed no evidence of 
diange or abnormahty Experience of several 
ibservers (Auchmcloss and Haagensen and 
Gemmell and Jeffcoate) has emphasized the 
mherent dangers m contmual hormone mjec- 
tion, espeaally m large doses We have no m- 
tention of recommendmg hormone therapy as 
routine treatment m peptic ulcer and would 
add our wammg to that of others on the pos- 
sible pathological and caremogeme activity of 
these powerful agents It is possible that, m a 
patient with a threatening perforation on 
whom operation was not feasible and m other 
indicated cases, hormone therapy would be 
applicable 

Pathological sections on the resected stom- 
achs of the 3 cases which came to operation 
because of advanced or recurrent peptic ulcer- 
following a senes of estrogen mjections, 
showed that with the exception of the peptic 
ulcer which had recurred at its ongmal site in 
the duodenum, the entire gastnc mucosa was 
wnthm normal pathological limits 

Estrogens do not depress the quantity and 
aadity of gastnc secretion In fact we find, 
quite to the contrary, that they increased the 

rcc and total acidity m those patients who 


have been followed up At present, we know 
that estrogens have a defimte action on the 
gastnc mucosa, whether direct or mdirect 
Only a small part of the character and extent 
of such action has been determined 

A similar group of patients to those placed 
on estrogen therapy is at present receiving 
male sex hormone, both the number of cases 
and the length of tune they have been studied 
are insufficient to give any defimte results, and 
the same may be said for the other groups 
These wall be presented when sufficient time 
has elapsed 

Although we have several patients re- 
ceiving gonadotropic hormone (antenor pitu- 
itary-like substance), our results are so van- 
able that we are not prepared to report at 
present In none of the cases m which these 
preparations were used was there a consistent 
change m the character or volume of the 
geistnc secretions, nor m the healing of the 
ulcerative lesion It is possible that these re- 
sults are due to the fact that the dosage given 
each patient was too httle (extracts of low 
umtage) and this work will have to be re- 
peated 

CARCINOGENIC FACTORS INFLUENCING 
GASTRIC MALIGNANCY 

In our recent report (i) of statistical and 
diagnostic data on cases of caremoma of the 
stomach, the discouragmg status was empha- 
sized The magnitude and senousness of this 
problem is realized when one is confronted 
with a condition that accounts for from one- 
fourth to one-third of the total deaths from 
caremoma annually (Livingston and Pack) 
It IS difficult to determme whether the m- 
creasmg frequency of cancer of the stomach is 
due to its more accurate recogmtion Another 
factor, the average age at death bemg post- 
poned so that the patient fives through a 
cancer age, is more important The fact that 
stares us plainly m the face is that the attack 
rate of gastnc mahgnancj’’ is mcreasmg and 
accounts for thousands of deaths yearly, and 
this IS the pTunary reason wffiy new and more 
successful approaches to this problem are im- 
perative The disparagmg outcome foUowmg 
surgery has been noted, and the need for dif- 
ferent approach of this problem is apparent 
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SURGERY GYNECOLOG\ AND OBSTETRJCS 



C^rt j Sho* btf m «i>d tt» « b lytrit lailMti. 


Altlwogh irrerii dilm roodcrttc twxu B»1 
foor ind Gr*y (17) in tbe turg{c»l anr (A 
rwtric roaltcitancy recent r e iM w* by Bo}Te 
MoDcn um Oo^terwo *re to tgrrement 
with our {ioding* tint tbe outlook id gotne 
r«n-irwimA fa thc gCDCTil pOpuUtion ts • VCn 
dlmul one A tiather rtody br one ot lu (J 
^ H ) compomig »dccted with omelect^ 
Twifio U* finding th»t tbe opcr»biUt> 
tnd re*ccl*bilit\ In ^itne cuncer if dcfiniteh- 
in)WrKT»H b\ tfa: •election of c»*e* (SajpeJ 
•od Hinton) 

Tbe« bt'^e been 444 ca^e* of enronom* of 
the ttociich on the Fourth 'MedxwJ and SoiRt- 
cal DivmJow oi BeDevitt ilojpilal during the 
Ujt » >'eart. Tbeie cases are charted aa to 
age and *ex. The chart b baaed on conaecu- 
d%-e admbriooa with males and femalea dl 
vWed Into s jrar groaps The prepooderanre 


of males ov« females, tno« than 3 to ti ^ 

coGiptcuoos as flJoatrated fa dart t 

CKtt 88 per cent of tbe cases 
liar ages oi 35 and 70 with the peak (J 
deuce occurring fa maJei betaren pi“S 
and frmalet between 55 and fe - ^ ^ 
Inodcsice and ree ducrepano fa 
daoma are two facta which stand 
molt c^•eTy large leries reported fa^ . 
jTara (Balfour and Harjii, 8) i*™*” ^ 
Gesduckter) It Is fa an atlciupt to 
and cjpUm tbeie two facts 
tenting fafonnatloo conlamed fa fae 

pb)5Slogial biochemical and cwfacrico*^ 

cai llltrature ^ 

The carcinogenic effect of 

moBci fa the desoloiment of abnonniJ 
and the ndationshJp of •« borti^l?^ 

forma tiom, hare been shown to be 
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Chart 4 Showing the difference in maximum ages in carcinoma and peptic ulcer 


and definite by repeated experiments Several 
workers have recovered excess estrogens from 
the unne of caranomatous individuals (Aron, 
Engel, Fiessmger and Moncard, and Saphir) 
In a review of this subject by Dodds the 
amount and character of the hormone is dis- 
cussed and its possible use as a diagnostic and 
therapeutic aid pomted out Belief that ster- 
oids closely related to androgens and estrogens 
play an active part m the heightened cellular 
activity of caremoma and that their presence 
IS a result of altered pathological anabolism, 
has been expressed by Murhn and associates, 
55 

Experiments on the physical reactions of 
the caremogeme hydrocarbons with sterols, 
other than sex hormones, which play an im- 
portant r61e m human metabolism, have 


shown their modes of interchange Interac 
tion between polycyclic hydrocarbons and 
sterols and their structural relationship to car- 
cmogenic agents and related substances nor- 
mally present, into carcinogenic agents within 
the body has been stressed by Clowes, Davis 
and Krahl, Fieser, and Marker While the 
carcinogenic activities of estrogens are sup- 
posedly exerted only on the secondary sex 
organs, Loeb allows that the caremogeme hy- 
drocarbons have much less specificity of ac- 
tion, and that they may transform any tissue 
into cancer tissue with which they have con- 
tinued contact under proper conditions Find- 
ings of increased amounts of normal and ab- 
normal metabolites, compounds steroid m 
character, m the unne of patients with adrenal 
tumors and other caranomas, mdicate an 
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“®CIS^SCD®®®CDffi(LO 

=OC03j5®®«^(?©Cffi 

=(^s; 

Cb«rt s- Chwifat pere«ttn»tft tafH i nv qf fpbc »lw fgapaj-ai lye iodifaic* of pJtifa ardMM o 


Increued or sltmd meUboIom of DonnaUy 
occurring ubsUnce (Bumnr*, Coc 4 et al u>d 
MorUo KodbftkI&D Sporr tod HtTve;^ 55) 
PtUents vith v»nous c&rciiucnu iav« 
been fcnwl to bav-e a tmaeodooi [oorcaD lo 
their urine choleaterol output (Bruget u) 
It tbould be noted that the blood cboteftcroL 
in tboae cues o( cardnotna with Incrcaaed 
choletterolln aria ia nonnaL The increased 
cbolettcrol is not aaaodatcd with iDcreaied 
artoe pfoteip, Peculiarly tht* fi Tiding it not 
preacnt in epllhenotoas ^ the shin but mou 
ootabi) in ^’weral carrinoma. This cooditioQ 
U also found In approtlmately 1 per cent of 
npposetDy normal pec^ anlnst approiL 
iTTitfi v Q5 per cent of carentoma patients 
(Broger 13) 


Expcdmental work, with the 
cardnocenic agents Into vinocs tisocs w 
abown that tomora derdop moch 
in soffit liasoea than oth^ TUs fa vfi at * 
appCcahle to the jastrobtestind ' 
qwdes dlflertncg hu also been noted. Co ^ 

cdls within the oryanicn are more sasetpt^ 


to oeoplaslic tranBormaticn Uun olhert 
equal mutant »ith cardnoffenic agenta iu* 
eter it has alao been oolea that the rtqw* 
of a riren time lo a cardnoccolc 
•pedfc foe both cell and tj-pe of ctrancc* ^ 

agent and has no rdatbndup to ipooLio^ 

tumor formatfao Raich, Banmam 
•00 injected the sabcQacoul Uym o> 
stomach of rats with beospyrene lu £ 0 ^ 
caused the formsuon of a miTana, sporyf 


\RR\H\M?0\ 1II\10\ 1 . wnuc MlTOS\ 1\ C\RCIV)M\ Jf.i 


sarmnn, ’ind ncicnnrircinom i o{ tlu stnitnt h 
Simtlir mjLCtion in ilic dticltmim did not 
ciL'C tiimo' lomntio i 
Sltn-art nlthou Ji ciuMn?: the lomntion of 
pMnc '’dcnorircifinmn in four niut, l»\ iht 
inicctiono' imllnkhnlfinthrcnt into llu mil'' 
tuhr ti'<i'c*^ ol tile '■to m< h i\ ill inln \<, "■ tint 
thcpi'-lnemnrox'’ I'-rd'itiviK a^'i^t nil to the 
nct'on of nieilnkhohntiirei'i. In tlu'^roniur 
tion tht AorJ of Pern md (>ui'ioi In- im 
pirn.ia, n tint llu\ ‘•jeii to hm inoheii 
doin the ro' '■tnnn of tin. in n.^, etonncli to 
mahiminci. in cumiumnu i - > ndtlKn-uin 
ihrictne iTiih thetlin llurtln t lu-mi; t,i'-tnr 
maligmrc'e'; which ert not cni M.d in llic 

um. of I, r c 6 ddicn'inliifieene lio.u 
‘^ludiL^ of pa'-tnc < ircino'ni in loo rm- 
li\m2 nnd' r ll L '<imnonditton< m ,Mnln\^ 
and C hinci^, hi i: •■hy n tiie incideiu c of 
Inc miiiitnna to Ik m c tinu ^ t- co nnimi in 
Chim-c !.'• in Mi!i\' f'^nijikc' nnd ‘•triiiii) 
In an att<.ni[u to co'ni-'tt llii>- di <ripint\ 
with the citulo:;! ot "i^tnc < ^rriimnn in ic 
curate 'tud\ on ntiur m inf difitreiii m ‘f>'- 
Inc pitliolo?! iip^'i iH.< ,1 111 ’di (Ilonnc, Ilirt- 
and T^wiilcs lo) ‘‘imili- fi nl diilt'cnn- 
V tre notnl in onh i otlu r pitho’o^ncil t ondi 
lion^, chronic il'opiiir gi'-lntt*- ind coiikl cell 
mctaplasn < cre more prex dent in Chin' h 
U oth of the<e condition- ire common ni rt - 
prc'suc chnngii and i>: pitcnlnl prerur-oP'' 
of caranoma 

Wc liclicxe our own -tati'^ticd ind clime li 
finding'^ agree witii ininnl eijM-ninents to 
indicate tint sex liormonts ntTecl tiie pi'-tnc 
muco'^a and con-eriutnl!\ the itiudencc of tii 
nior formation Conlroeertiil findings In 
competent worlcrs are rejyirtcd, and iioth 
estrogens and androgens ha\e iit-en sjjown to 
ha\e protcctnc powers agiinsl tumors I s 
trogens lia\e liecn reported Ixitfi as a c irrino 
genic substance ind as an immiimring agent 
against tumor inoculation ind metasta.ses It 
would seem that the disproportion iKlvem 
these tv o hormones and other hormones is of 
greater importance than the activity of citlu r 
one However, since it has ijccn determined 
cfTects arc the resultant of the 
algebraic sum of all the endocrine secretions, 
we believe that several other hormone cfTccls 
are involved, nameU pituilarv’, thjroid, and 


idrttnl hormones I he lumnr fornimg nnd 
the tumor proticting ifiicls of nndrogdis and 
tslro^^Liis iri not sjHdfic dini I itTeets InU 
gem ril ind indiri 1 1 

1 IH isi ihhshmcnt oi itroi'hie gistriiis ns i 
lUtmite discisc ciUitv, ii-nillv starting at 
middle life is n stqi tow ird tlu' eorrihtion 
of gi'trie phvMido'n ami tumor pithologv 
(srlimdlir and Miirphv ful 1 In nppiniit 
hormone ilv-tuiiiiion tomiimiluit v ilh this 
londition nil its r<Mt m the d'V'lojtnuiU of 
< in inoma iea'i t'i a mi'i i \|x munl.d and 
tlura)>e')tu iipjiinnh to gistrn nnli'MinKv 
(Miiiinmon md Hinton, i Koeh, >o, anii 
Moifsihl kxh stated in to>3 th it although 
e stt.i'’i ns 1 e n higliK i an inogi me -uUst me s, 
th'v 'in utivi nnh in tho < tis-iu s m \ Inch 
ih- V indiiiLd grow th pr.ii ( v( s In the past ; 
vtips s,itlni(,nd e'pinimntd jinwaf shoes 
th it s(,\(.ril liormoni s imlvding vi Inhevi 
ill* e irOf'inif liortimts affnt tlu gastrn 
11 ucosa 

Hormoni imludani! or “dislnlam e ’tales 
p'lii' during tint 5Hni><! m v Imii mophstir 
ilian,.! most oft( n o t iir \Uhou"h wt reahre 
that then art still manv iinjiroved facts to lie 
i-tahlisli' d, It .vould i tin th u this imlidanre 
fa), logetlur with eaninogeme agints nor 
mallv present (h) plus other pndisjwsing 
( loses (c and d) re-uU m neoplasm of tlie 
stonneh 

Wereah/t the exj>rnmeiilal v or! nn ntioned 
isincompUte, uid largclv iiiconchisivi How- 
ever, llu problem of gastric e in moma is of 
sill h tnmendmis proportions and importance, 
tint we Ixlitve manv I'l^nmental aiiel dmi- 
e al eihse rv, at ions hv v ’nous worke rs v itii sufii- 
I lent in.ilin d v ill hi necessarj to bring us to 
a correct eonriusion 

St MMAKV 

I llu e hnical, surgical ind experimental 
studies for the carle diagnosis and therapj m 
gastne care moma have so for been l.argelv 
nnsuecessful 

a Two established and unc\]ilaincd facts 
arc the age incidence nnd sex eliscrcpnncv 

3 1 he efTcets of vit.amms ujxm the gastric 

mucosa a-s well as elsewhere, are partially due 
to their rcl.itioiiship with, and effect uixm, 
endoe Tints 
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4 Eiperimenttl work ibowi th»t the gty- 
trie macoM c*d be Influenced bj bonuoae 
ictivity including cbMgc* in tbe indrogen- 
estrogen ratio 

5 Tbe po**IbIbty of iterol*, tbe tei l»r 
mooe*, and other bonnooei oormalt/ pmeot 
in tbe human bod^ being transformed Into 
highly active carcinoseDlc agents, within the 
body has been pofnt^ out 

6 ExpcTicoffltal work has shown the rcU 
tloQsbip of sex bonoones to cardnogcnlc sab- 
stances and a powblr mode of mterthange 
from one to tbe other 

7 Changes In blood contents and aetlnn 
of several hormcmes takes place at the 
time when ga^ric caremoma most freqoenUy 
occurs. 

£L We have presented the concrpCkn that 
the gastric mucosa it a gland and therefore, 
Is liable to Infl pence sunilar to those which 
cDnUol the fonctwamg of other endocrine 
glands. 

^ There axe marked difereoces la blood 
honsoae content between the teres. RadKal 
changes talu place following invoiudoo These 
differences help expUin the sex dlscrepanc) 
and age hiddence In ffistric carcinoma and 
beniga gastrodoodetial lesioai. 

icu We bebe%'e that the relatiooship be 
tween the sex honnooe control of tbe itastiic 
mucosa and gastric patbolog) Indudliig neo- 
plasm Is an actoal oik, and that fiulber 
rjintfl ftud eipenmcntal work along the pon 
ciples ontltncd sbonld be instllnted to throw 
further light 00 the problems of ctWog} dug 
DOsa and therapy of gastric cardnoma. 
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SURGICAL TREATMENT OF PILONIDAL (DERMOID) CISTS 
A Study of too Coniccutire Cua of Eicitioo tad Pnniiry Cktm 
Ll Cot S, C. WOLDEJtBERG fctC. U S.A,ind OptW 5 . SHARPE, StXL U t V 

Ncv Orlckfitf, LouaUu 

T he fub}cct of p Honl dt l (dermotd) toine form of titsUnjent nuat be fhti \a 
cr*t*,withtlirfrpfcopcntIveprcp»Tm UuU treatioent miat not Ijof tafs 
tioQ opemtivT treatmeot, arid port peosivo bospilalliation, tina dtpSnof lit 
operative m a ru gement, b a bomdy Army and the countiy of the amta ef A* 
but timely one The true loodeoce of the aoJdl^ 

dbnue in civil life u unknoam. However at 'There are many UAirr* ihe mrjfcal tool 
the pretent time ioldlcn between the aget of ment of wHch Is decthu and may he pp< 
20 iJid 25 yean arc poonog Into Army h«- poned. Hemevtr an Infected, drthiaj ^ 
pitalt, requetdng attention for Infected and cjnit tequuea ftii»nttfiw- SolDea m 

draining pQonIdal cjtta. The problems asao afflicted cannot dt or He down anloruh) 
dated with tbe management of the le^n In cannot stand without frequent chaefa d 
dvilian hospital prai^Ice are multiple and drtssinf and linen, and experience a dcdAl 
often aegravaUng These same problctna, dedi^m tbeir mlLtax) riSefaxey Cewero- 
aiinng (a military hoMl»l» comddmt with live treatment resnlu In h n p s o TODOl sW 
the dbeue ta men aangned to foil mintar> b permanent only so Iom as nc 
doty become formidable. traoma b eocpanteiod. Fiw » 

primary purpose of an Aim> Ocoenl standpoint, tboe men art gnaOybaa&sf^ 
HofpitH b the rebabfliuti o o and return of untD the ledon b recocrvTtL 
•oldlen to militarr duty as quickly as poal In view of theae farts, the ledn k 
ble. There U huk space avaOabk for p«>* removeiL Bot it most be done b mi i ^ 
longed bofphallaatkin and no provision for that tbe patient b cmkldy retmaed 

exteoded convalescence. Therefore, many of with a b«led wound requinuj no dittdaj* 
tbe recognised operati'n procedores In the care and with as little pcobabilUj « 
treatment of pilooxlal cysta, such as exdsioo rence of dlfflcQjty as pMsfble. Tb ctfat 
and pai-hlnff without closure with its attend primary healing ^ a clean »uir™ worst 
ant delajTd bedmg of from j to 6 moDths following rmsion of the cyst, b ^ 

most be supplanted \ perpleiing oompUca routiDe of preoperative and 
lion in thb problem, as far as the Army b managemenC « wtH as sarglcal 
conctmed ti the fact that pilonidal are the tbst of the cideoa— the ^ 

considered to bo congenital to have exbted sion of tbe c^-st and the priroaiT’ 
prfer to loduction of the patient into the the wound— has been followrd at Lstiif* 
Army and as such an> operative tresbneot General Hospital with e xcel t ro t results, 
b ckdh'c and not an emer g e n cy Further During the is months from 
rftore, the economic aspect of tbe problem to August i r 

most be coimdeied and constantly borne in dbease were operated npoo at , 

rplfwl. Most of these soldiers arc b the hrst eral Hospital New Oiteans, Louitfii^ 
Important phases of thru- training having paper fa baaed npoo a study ^ . 
been in tbe Anny onl\ 2 of 3 montbi. The consecuUvT casea The immedfateproff^ 

trauma associated with mflitar, training pTob- the jj remaining patiesiU wffl 1* 
thly activates a hitherto silent lesxra. and Dcmmox 

ff fame., Lt ckr i. iicw ) ^ \ pOonkUl c)st nia> be ^ 

• cpwXm lined «vltv amlatoinr ha^ 

164 
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ides, located m the imdline, external or 
X)stenor to the sacrum and coccjtc Other 
terms have been applied to the lesion, most 
frequent of which are pdonidal smus or hstma, 
sacrococcygeal dermoid or cj’^st, postand der- 
moid or cyst Single or multiple epithehum 
Imed cutaneous smuses may commumcate 


cvsts which enter the sacral hiatus but are not 
attached to the cord (3) Those rare lesions 
which not only enter the sacral hiatus but are 
contmuous with the spinal cord 

SYMPTOMS AND DIAGNOSIS 
The obiective findings and symptoms m the 


lined cutaneous singes may commute ‘ ^at they need ht^^^ 

with the cvst, usually openmg ex e Y The true mcidence of pilonidal dis- 


WILD LUC CVSL, o , 1 i. 1 

the midhne, but often appearmg on the gluteal 
surfaces at either side 

HISTORY AND ETIOLOGY 

The condition was apparently first de- 
scribed by J M Warren m 1867 He thought 
Lt was due to a reversed or mgrowmg hair 
folhde Hodges probably first used the term 
pilonidal sinus m 1880, but credited Warren 
with the first descnption Many other theories 
have been advanced Mendelstadt (1885) 
thought the smus might be derived from the 
lower end of the spmal cord About the same 
tune Lannelongue considered that the cyst 


cussion The true mcidence of pilonidal dis- 
ease IS probably unknown, because the cj^sts 
when present are congemtal and may he 
dormant until trauma or undue strain causes 
dramage or infection Swelling, pam, and 
tenderness m the midhne, sacral region, should 
cause suspicion of the presence of a cyst 
Often these signs of a low grade infection pre- 
cede actual dramage A dironic, dull, lower 
backache is often present The recurrence 
of any of these sjTuptoms, with or without 
the presence of actual dramage, is tjTical of 
pilonidal cyst 

Actual dramage of a thin, whitish material 


tune Lannelongue consiuercu. uiat luc « - . 

develoDed from a process of ectodermal m- from a mitoe smus is pathognomonic of the 
vagmation, due to a faulty median skin disease There may be one or more such 
a^lutmation of the sacrococcygeal region smuses or dimples from whi(± clumps of hair 

.• L- .i. rimtninj=^ l<P.rmTf»nT infprtir»n no^rA 


More recently Stone suggests that it might 
be a vestigial structure analogous to the preen 
gland of buds 

There have been many explanations of the 
cause of this defect. The most logical is that 
which holds that the cyst develops as a result 
of an ectodermal maldevelopment m em- 
bryonic life The cyst probably arises from a 
failure of complete separation of the primitive 
medullary canal from true skin Gage (2) 
describes this maldevelopment m two ways 
Fust, there is a congemtal shortenmg of the 
caudal hgament which stretches between the 


may protrude Recurrent infection may have 
caused burrowmg subepithehal smuses and 
cavities with dramage to the outside through 
openmgs lying widely separated m the gluteal 
regions Often such cavities and smuses are 
so mdurated that their course can be palpated 
Eighty of these smuses were drainmg at the 
time patients were adimtted to hospital, and 
20 patients were acutely infected with abscess 
formation 

Diagnosis should be simple Tenderness 
and swellmg, mfiammation or frank infection 
m this area should suggest the presence of 


cauaai ugamenL wjiicu sircLcucs pxcsence oi a 

s kin and tip of the sacrum This shortenmg pdomdal cyst Midline openings are pathog- 
causes mvagmation of the skm and, later, as nomonic Probes may be mserted in lateral 
the sacrum proceeds caudalward, a sacral smuses and will be directed toward the mid- 
dimple or smus pomtmg toward the anus is hne It is rarely necessary to resort to the 
formed Second, there is a failure of complete mjection of a radio-opaque substance to prove 
fncir\r\ rvf •r\onT*<al frviric lAaTfinCT the presence of the cyst Such Drorerliirp mav 

infrequently be of md m determinmg the 
extent o a lesion Difierential diagnosis is 
not perplexing /mai fistulas, presaLl der- 
gioups ) mose coniiiieu to lug &ai.iuLuv.- molds, iscmorectai abscess, carbuncle of the 
cygeal region, lymg upon and outside the buttocks, syphilis and osteomyelitis of the 
lumbosacral fascia, without entermg the sacral coccyx or sacrum, may all sunulate pilonidal 
hiatus These are most common (2) Those disease P 


fusion of the two neural folds, leavmg a sac, 
or canal, at the lower end of the spme 

This second type is by far the most com- 
mon Gage (2) further divides it mto three 
groups (i) those confined to the sacrococ 
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c j w»* thoroogUr ilavcd tad daairi IT, iJ 

Sargicil tmtment hi* offered the be»t mlaku) tad thk thiTing ns rtwiri i: 
ch^olcurt. Eiriiioniiidptckbtf cidtkm ^astwtai} duthtgihehatutiha^Tin 

im pTiin»r> dcwire, or »ioe combtniboa tj letion* whiJi irere Infected or dnioinj m 
thoe tro method* htve been mo*t freqoentlj Inteashrly c o Pipie ** ed whh hot *«V W+, 
depeiHJlngtmmtheiadrvldQ*Jc*ic»*nd mitH the endeafe rJ tnfeHU. .4W,pJir 
their need* , Twill hu toggoted and used Ooc or two coune* of ocil luifatiSIe^ 
ridi*tfcmthertwIn*fewcMawlthe*cencnt ghen to those gro«Iy fafectcA A 
rejolU. Buie h*i med manupIiUatioa of treatment «i* begun with j giUB cf lit 

the cyst in (elected cue* lod report* nttffic drug *ad coadaoedwTtb i rnineviiy6hi.a 

ton, resolu. The open method w been mo«t for 3 diyi, 1 cutfnl dctx of the irir< ui 
popular but tlnce the ad%Tnt of lulfooimldeat blood being made daBy The dirt tu at 
the doted method has been freqoenUy osed. unoxuah illneral o2 aoj miTt oJ aaps>j 

Wide CTci ii o n with open packing probably were med dally to icanre free bcmd art 
admit* of the lea*t ataoce 0/ recurrence. menL Ideally It wonld have been teBfcjfr 
Kleckner In a aenc* of +, ij i cases report* charge these men with the grosi iaffrtica u 
I 13 per cent recurrence. The average tunc soon a* ft had resolved and to poJtpooecpT- 
of heahng Is not given, but the ososJ time In (ion for a to 6 month*. Obri^y ihh nil 
operation* *Qch a* these 1 * 1 to 6 montha. not be done tn the Army AiKioaiit6e«it 
Roeen report* g? per cent *ucce*ifal erdifan, toflammatioo fubsldsd, the drihuge a*jJ\ 
with a\Trage healiog time of g wedta. (hckctt pmlicahy ceased. When the hdosta b 1 
and Be«U> workiog with 30 cases at the tet>demess dJaappeand, operaboo u ^ 
Statbn Hospital at fort SIR, OklahcFina, formed on thw avenge ^ about 1 ani oto 
recommend the open method and state the Soap-sod* enema* were gim the *l |k b 
healing taoe a* from S to it week*. Ion operatieo a* inrroe^te wetpentm 

Oeneral hospital* ta the Army couM ool meaiare*. Nothing ws* aBoweu br B*d 
undertake the erctrion of pQontdal evst* at after ij mldnigbt, arid iccoiisl or nmiiJJ 
the rate of rjo arid more a year one everv wa* given the ev^ng before operttka o* 
third da> if each case were (0 remam * or 3 lopo^c. Immediately before ^wntlo^iF 
montha. ^et, eicUloo and priman doaure grain atropine and K 1™1° 
ha* carried a fearful Inddence of lofedion and was ghm by fnpodertak. The cc ot 
recurrence Kleckner collected 565 case* and locks and lower back were 
they show a recurrence of *3 »o per cent Mcth>-ieiie Hue oc other soch chnaial fcr 

Swmton and Hodge la 30 cases show 16 6 per ret* were not Injected falo the 
cent TtcuTTcnce Gage (3) and Strug have vleus to tbe actual operallco 
each nrported rdalh-dy large serlei of cases found b} Rogm and HaD that socarn ffg^ 
of cxdjwjn and primarj doaare with no re permeate tbe wall* of tbe cyU 
anTence*. Harttc type* of operatwn, i.e the through healthy llooe thus 
LahCT lateral pataJWlnciskrtis and the pedWe wider removal of ibrtre aod uoifioai aia 
flap modIfica£n were not used in this scries healthy tissue Tbe Irrr d**oe 
of too >•«*■■< ifethod* otllufng a comblna le» tendon will be plsred on the wooai. 


tioo of open and dosed technique have not 
been uniformly soccesdoL 

PBEOPtaATTVE PtiieVaATTtCT 
Forty per cent of the cases in thU serte* 

were infected at the time of admisrion *ot>cr 

cent groaily so Eighty cases were dratnteg 
more or less profus^ AD had seme degree 
of sorenes* ind drainage. The preoperrtSve 
treatment 1 * vctt bnportant. Each patient 


oraATTVi paocoait 
All tioe p«tfaiU wm jlra » ^ 
anesthetic usoany about 75 
novocain oyflals was tued ThefaU^ 

placed prooe upon tbe Pf . ^ 

\-ated bv kreetiog both 
piadng a nwDom shed »*nd bag 

peM*. Tbe entire operadvearrswude^ 

thDTOog^ with soap and wsfer and 
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sponge was partially inserted into the anus 
rbe scrotum was protected and the area 
deansed with ether An unportant step m the 
aperation was the placmg of wide adhesive 
straps upon each buttock, about 4 inches on 
each side of the rmdlme The tails of these 
straps were pulled tightly beneath the operaU 
mg table and fastened Thus the buttocks 
were separated, and excellent exposure of the 
operative field under considerable tension was 
obtamed 

Tmcture of merthiolate was applied and the 
patient was draped, the last tmcture of mer- 
thiolate sponge covermg the rectal sponge 
Each smus and opemng was carefully explored 
with a probe and eveiy indurated tract out- 
Imed with the examinmg finger The anal 
region should be carefully observed for possi- 
ble opemngs Methylene blue was mjected 
under pressure into each sinus, and the sur- 
roundmg tissue compressed forcibly to en- 
deavor to force the dye into every tract 
Smce It is extremely unportant that the 
skin edges perfectly unite durmg closure, the 
mcision is started at the anal end of the tract, 
mdudmg the caudalmost sinus With the 
scalpel pomt, the bottommost “V” of the in- 
cision is first made A double elhptical shaped 
mcision is finally obtamed, enclosing an aver- 
age cutaneous area of 5 centimeters by 2 to 
3 centimeters Dissection of the cyst itself is 
alwaj's begun caudally, dissecting from below 
upward Often it is necessary to undermme 
the caudal skin margin, but this cavity may 
be closed later and is preferable to contmumg 
the mcision too close to the anal margin Care 
must be taken to avoid mjury to the rectum 
which hes m the bottom of the caudal portion 
of the wound The dissection is earned down 
to the lumbosacral fascia m the midlme and 
the gluteal fasaa on both sides Ordinarily 
this will mdude the entue tract If the tract 
IS entered, the incision is enlarged to contain 
it Sinuses projectmg laterally may be dis- 
sected through mcisions perpendicular to the 
mam elhptical mcision Care is taken not to 
mjure the coccyx, and particular care is ob- 
se^ed m avoiding laceration of the anal 
sptocter, with its spectre of fecal mcontmence 
A cardinal point in the technique is careful 
and complete hemostasis Fine catgut, plain 
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No oorNo 00, IS used The patient is asked 
to strain and cough several times to reveal 
concealed bleeding pomts There should be 
no possibility of even a small postoperative 
hematoma Smgle sutures of chromic No 2 
catgut are placed and held, but not tied, m 
the base of the wound m such fashion that, 
when tied, the gluteal fascia on each side will 
approximate the midline With the placmg of 
each of these sutures, small bits of the lumbo- 
sacral fascia are mduded to obliterate that 
dead space The clamps holding these sutures 
are pulled upward out of the way The lower 
angle of the wound is partially closed before 
the tension adhesive straps are cut When the 
operation is rightly performed, the buttocks 
fdl together, and the view of this angle is ob- 
scured Plain No I catgut is placed m the 
level above the chromic No 2 to obliterate 
the space at the caudal angle Usually one or 
two such sutures may be placed and tied be- 
fore the tension is released Two or three 
end-on mattress everting skin sutures are 
taken at the lower angle of the wound, with 
particular care that the opposing skm edges 
exactly approximate If there is to be trouble 
with wound healing m the absence of infec- 
tion, it will be at this angle, particularly if 
careful approximation is not obtained Per- 
spiration, tissue maceration, fecal matenal 
and dirt all may be present m this area to de- 
feat healmg Sulfathiaaxile, or sulfanilamide 
crystals or powder are plentifully sprinkled in 
the wound, the adhesive tension strips are cut, 
and the sandbag is removed from beneath the 
pelvis The wound usually falls together with 
no tension The previously placed chromic 
sutures are tied and cut The wound is closed 
m layers, No i plain catgut and Davis No 24 
cotton bemg used All dead space particularly 
must be obhterated, and the skm edges must 
be carefully approximated More sidfathia- 
2»le powder is sprmkled plentifully m each 
layer of the wound 

If It has been necessary to excise laterally 
branchmg smuses, these wounds are likewise 
carefully closed Particularly careful hemo- 
stasis, avoidance of tension, and obhteration 
of dead space are all-important to the success 
or failure of the procedure A pressure dress 
mg IS apphed, held in place by wide adhesive 
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»tr*p* whKii tre « upplW u to di*'w the 
buttocki e\Tn do*cr togirthtr aad mno\-et «U 
po«lb}« tecskn from iroaod 


POJTOPnA'm’E TltATlCDfT 
eqiully hoporUnt to the rcccs of 
the opcr»tira^ the po»t£pperttI\-e routtgemeot 
molt be carefully pUnoed. The pctlcot re- 
mains in bed in anj posfUoo comfortabtc to 
bun for at kast 5 days and kmgcr fn the case 
of obeae patients or tlv»e patiraU wbo hare 
had previous exdskma of the cyst. liquid 
diet b alkrred the first 14 bemrs, soft diet the 
next da> or so then a regular diet. \o at 
tempt is matk to constipate the patient, bat 
odtoer b be «Kxarraged In anv way to have a 
bowel movement Most of tne patlenu wflJ 
haw DO urge for stool for 6 to to days. The 
first dressing Is done the 8th da) at sdilcb 
time ant sotores which are onder tension ate 
cut and the sutures at the lower angle of the 
wound are removed. Dresaiogt are done 
sooner upoG ant Indication as ednUaued 
fever setTte pain, or if a bowel moveawnt 
occuri. In this litter event, the patient Is 
carehiU) cWnr d and a pressure oreasiag h 
reappUed. 

^ oQ retention enema (too cc olive oil) it 
cl\*cn the evetiing of the gth postoperative 
uj and a small soapsuds enema the morning 
of the gth da\ after operalJOtL Mineral oil. 

I to s ounces. Is also started the rvenlng of the 
9th da) AD sutures are remored on the loth 
postoperative day 

Chemotherapy after operation is rareh 
used. In those cases m which a rather ser'cre 
Infection had been p ies ept before operatioo 
and If inadvertently the cjit was entered at 
operatloa prepb) lactic dem of sulfathhuole 
are ghm. Thae ha\T been do untoward ef 
fects from the prolonged period of coostipa 
Uon after operaboo. Ttee have been no 
fecal impaclMms. Likewise, there has been no 
separation of wounds through the strain of 
defecation too toon after operatioo, and the 
inddeoee of wound Infection fa greatly les- 
sened 


One hundred and thlrtv three patieota were 
treated as described at LaOarde General 


HostitaL The first coBeartKe r» *- 
studied, lina: most of tho* pbeaj tn 
been discharged 6 moolhs and Bave. Ut 
read) stated, In 40 per ceat cf Une on 
there was some ckgiee of bfedke cn d 
nussion, and 80 were dralohig a bea faa kr* 
Thlrt) -^ht had bad pfcn om jy 
diamage of the leskm, lohad hidimlbE 
one such temporary torgkal rdirf. To jr 
cent of these cases were r e t an ret fflriijJ 
cysts, and actordlng to the hktorles sfaraJ 
from the patients, in j of these 10 rtccmjs 
patients bad had the open type openhaaiit 
7 remaining bad been dosed prlnmlr tV< 
histories are entirely onreSihle krTeTti,t) 
far 11 the type of operatioo perrioeij fe 
formed fa coocemed Four of the pitna 
had had more than oce operatloa periarzr' 
In an efiort to eradicate dh m e. 

UTiDc the nomber of draining tfanri h ■ 
Index to the sevent) of the lesfeo, It bto 
citing to Dole that over go per crat (» 5 ) ^ 
patients bad two or moft pilat SBSia 
Ihe average age of the patfejti *is Jj F*' 
There was one colored patfcat In the 
Tbe avTJage durtUoo of lyonteou aai i 
1 /^ trari, but Dear!) oee-tilrd (ji 
Ind had DO s\Tnpto(BS re/enbic to tie fc»* 
until the) had been inducted bto lie ^ 
and sreTf subjected to the trauma sssoenW 
with m^tar) training 

Of tbe ICO cases onder study 9S 
liidy SDcceasIul- There were * 
r e t ur ned with tvpical recurrent p wiit d 
One bad had a very large cyst nevesdW^ 
modified Lahey type of dosurf andowt*^ 
operated 00 once prtvi oas to the atte ^^ 
LaCarde General HospftaJ Tbeotheri^ 
ftjated the oecesalty for semtoHogef^ 
the mldBne approaching the anas A 
opening oearme onus led direedr ^ 
epfthelrais Lned smus which la 
tnunlcatcd with the recurrent cavity 
these patienu bad had mild 
wound in/ecticHB the secood andoowr 
bcomse of the anal sinua . Cerfa 

The average time nnlfl complete heaC^ 
the osoal, uflcompBcated h 

TbcK patfcnu arc dismissed to foD - 
the I ador ajd postoperative ^ 

healed soft Vou^daThe most «cal ««3- 
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ication, and the one which causes the great- 
t delay in healing, is infection There were 
I'e moderately severe and two severe wound 
[fections In aU of these a large hematoma 
as first evacuated, demonstratmg the need 
)r meticulous hemostasis Five definitely 
ere closed with more than the usual amount 
E tension on the wound Two of these pa- 
ents had a mild diarrhea the 3d and 4th 
ostoperative days, and it is conceivable that 
ither the straimng at defecation or soihng be- 
ause of defecation contnbuted to the infec- 
lon Several mild infections of the “stitch- 
bscess” type were present, but cleared spon- 
aneousty 

The delay occasioned by these infections 
aused the average time of discharge to duty 
0 be elevated to 28 days Considenng the 
lenes as a whole, these results are very en- 
:ouragmg When it is further remembered 
■hat 72 of these cases returned to duty m 
ibout 3 weeks, the management suggested 
jams ment Of the 72 cases remaining m the 
hospital 25 days or less, 5 cases had had 
recurrent lesions, and 20 had had previous 
mcision and dramage of an acutely infected 
lesion Of the 28 cases remauung hospitalized 
25 da}s or more, i case had had multiple pre- 
vious operations, 18 had had previous mcision 
and diain^e either once or more often 
Other postoperative comphcations were 
rare Only one patient developed signs of 
renal insuffiaency as evidenced by a relative 
anuna and multiple casts m the unne Chemo- 
therapy was stopped, flmds orally and par- 
enteraUy forced, and the patient responded 
quickly 

EVALUATION 

In the treatment of infected and drammg 
pilomdal cj^sts m soldiers, the primary and 
most important objective is to excise the 
lesion surgically, and return the men to mih- 
tery duty as quickly as possible with a soft, 
healed wound There is no smgle factor which 
contnbutes most to successful completion of 
this task The entire rationale of treatment 
IS unpiortant The infected cysts must be 
treated conservatively until the acute inflam- 
mation has subsided 

, ^ operative treatment of these patients, 
the three cardmal pnnaples of surgical pro- 
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cedure anywhere must be followed meticu- 
lously (i) Hemostasis must be absolutely 
complete, (2) tension upon the wound edges 
must be at a minimum, and this is accom- 
plished by adequate exposure and care to 
remove only as much tissue as absolutely 
necessary It has been found that blocks of 
tissue 5 by 3 by 3 centuneters usually suffice 
to enclose the cyst entirely, (3) there must be 
no dead space remauung when the wound is 
properly closed 

Completely satisfactory eversion and ap- 
proximation of the skm edges wfll aid greatly 
m complete heahng of the wound All such 
wounds are soft and nontender, and certam 
procedures recommended to forestall painful 
cicatnx are unnecessary As m all surgical 
procedures adequate exposure is necessary, 
and the method suggested is satisfactory The 
use of sulfonamide powders m the wound and 
orally, before and after operation, probably 
has been a great factor m reduction of the 
madence of wound infection Such infec- 
tions, when developed, are best treated by 
adequate dramage and conservative treat- 
ment with daily hot sitz baths or compresses 
The areas must be kept shaved completely 
Postoperative treatment is directed toward 
prevention of any undue tension upon the 
wound, and protection as carefully as possible 
agamst infection Bowel movements are not 
encouraged until the 9th postoperative day, 
dressmgs are not changed unless necessary 
before the 7th postoperative day, and the 
wounds are never probed The patients are 
kept m the hospital until their discharge and 
are not allowed the usual freedom of passes 
because of the possibihty of traumatizing the 
wound madvertently 

SUMMARY 

1 One hundred consecutive cases of pi- 
lonidal disease m which patients were treated 
surgically by exasion and pnmary closure 
were studied Eighty per cent of the patients 
had drammg smuses upon admission Ten 
patients had had previous operations, in 
which some type of excision had been done, 
38 had had previous mcision and drainage 

2 A program of preoperative treatment, 
surgical techmque of excision with pnmary 
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ckiecre and po«toperati\T maiugemcDt of 
rflcmWal cyaU m the ^inny has been 

described. 

3 An bodence of recurrence of a per cent 
b reported The woimds healed fn an a\'creee 
of 31 5 days, the patients were returned to 
foil mPItary doty in an a\‘ersfe of aS da\*s. 

4. Seventy two per cent of the patlcnU had 
completelv healed wounds in 14 days, and 
were hospitallxed less than 35 days, rctnmlnf; 
to doty rehabQitated as useful st>l<ieTS. 

5 Aside Irom the tirg^ested preoperadxT 
and postoperative management 5 factors are 
responsible for these re^ls (a) completely 
medculons bemostasb (b) a\‘oldan(T of ten- 
sloo in ckwort (c) obbteration of all dead 
space knowledge of the anttom\ of the regkm 
and care to aN*^ damage to the coccy-s and 
anal sphincter (d) the liberal use of chemo- 


tberapy locally and fcoerslh (r) 
approximation of wound depthi aoi 


REFERENCES 

Beix,L.t. Ptsetfcsl IWla ta s i Ck;*ert.n.i. 
<i(4pU« a Lfodm: Sftodenc C« qr* 

. QjAC, Xl. IitjBWt. Qb sA 1 H 
■ Ideal. Aca. Sot •>«, m> >91 
Itcoou. QaQtnfbrKa^E. L«c.cfe 
Riracnx, SI T AM.rrort.$« tn*,pw 
. L-xxn/yoqr Qaoltd b7 TViftt S J ■! 
BoUtj L J Loc. ck. 

XlExmmBT Qwiud bx Stcac, 11 I Wei 
r atin. ft J tod *t TTT t. J Vi J in 
Ml, J7i- 

ROMU, HCBtOO. V FrtdiiU J U, h* w 
. Stots, H B Au. S«r| 914, 79 4ro 

. Stk«. Qwlfd bx 0 * 3 *, U. Lt^ncn 

. SsrnnoT \ tc uJ Iknn, C C fit* CB t 

. T na, Rd«x>t S un tr x , wX-iS 
Hastt*, j y by rdrti. * } ^ 

fcrtOX t. J B«a L 4 *ad B I U 



THE SURGICAL TREATMENT OF INFANTILE 
HYDROCEPHALUS 


TR^Ci J PUTN'^M, M D , New "i ork, New '1 ork 


T here is wndespread pessimism m re- 
gard to the treatment of hydrocepha- 
lus ThusBuej remarks “Except for 
cases that cure themselves, i e , those 
that undergo spontaneous arrest, the outlook 
IS almost hopeless The majontj die i\itlun 
the first four years of life, the first i car claim- 
ing most of them “kt the present time, even 
the best-intentioned surgerj can hardlj scr%c 
other than to den}'- to some feu cases the pos- 
sibility of a spontaneous recox crx' by subject- 
ing them to an operation and a surgical death ” 
So thoroughh convinced of the hopelessness 
of the situation arc manj ph\ sicians that cases 
of the relatively benign (Ingraham, 14), “exter- 
nal hj drocephdus” (subdural hygroma) go un- 
recognized for u ant of a puncture of thefonta- 
nelle, and anv suggestion of increase of pres- 
sure of the spinal fluid is often considered a 
contraindication to operation on a meningo- 
cele (19) Yet b> nou , in a number of cases of 
hvdrocephalus patients have been followed for 
years after successful operations of vanous 
tj-pes (Dandv, 4, 5, Putnam, 21, 22, 23, 
Scarfl, 25, 26), and at least 2 series of cases arc 
on record (23, 26) in uhich the operative mor- 
tahty IS low, and a large proportion of sur- 
vivors are growing up in normal health 
The purpose of this paper is to describe the 
author’s present technique, as it has evolved 
over 7 years, and to give a statistical report 
of his senes, including a follow-up on some 
of the original cases (23) Recent reviews of 
the results of similar operations have been 
given by Scarf! (26) and Dandy (5) 


the natuke and mechanism of 

INFANTILE HYDROCEPHALUS 

The term hydrocephalus is currently used 
to denote several distmet entities A collection 
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of fluid betveen dura and arachnoid is often 
referred to as an “externar’ hvdrocephalus 
In most instances, such fluid is high in protein 
and represents the residual of a subdural 
hematoma \n abnormal amount of subar- 
achnoid fluid IS sometimes spoken of as hj dro- 
cepbalus, the collection is due to atrophy of 
the convolutions or irritation of the meninges 
Atrophx of the brain as a whole gives rise to 
a dilatation of xentnclcs with normal intra- 
cranial pressure and has been called h^dro- 
cephalus The use of the term “hvdrocepha- 
lus” for these conditions is misleading, is not 
m accord with the classical description’, and 
should be abandoned 

EntircK distinct from these entities, is the 
enlargement of the ventricles due to a chronic 
increase of pressure within them (23) The 
increase in pressure max in turn be due to any 
one of a variety of causes It may result from 
an cxccssix’c secretion of fluid, from a papil- 
loma of the choroid plexus, or from a heman- 
gioma of the ventricular xvali Or it may result 
from a block of the aqueduct b^ an atresia, or 
of the fourth x'cntricle bv means of a tumor 
All of these sources of excessive pressure arc 
rare in infants, and they wall not be considered 
in this paper 

The common cause of chronic increased 
mtracranial pressure is a peculiar congenital 
defect, of which the mechanism is still obscure 
There is no reason to believe that the choroid 
plexus produces an excess of fluid in such 
cases, for the aqueduct may also be dilated 
The foramina of Luschka and Magendie maj 
or may not be atretic, or draxvn down into the 
foramen magnum by an Arnold-Chian de- 
formity (3) There is some exndence that the 

'The condition of InfantHe hydrocephalus was doubtless knomi 
to the ancient Greeks As far as I can find it was not mentioned 
by Hippocrates In spite of the reference to his works given by 
Richard Whytt whose oft-cited description !s overrated The 
earliest description 1 have been able to find is that of Celsus, who 
says “ UH humor atUm indat eaque intumoscit ci premontt 
digtlo udtt vfipM^^aXoi Gracci appellant*’ Apparently there 
fore the earliest authors rccomixcd abnormal pressure os the 
fundamental characteristic of the disorder 
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donre »nd portopcriUve mmajcmcnt o( thmp) locally tod ftwraUy a-f 
pfVrntdal o-tU b the Army HospHal has been approrimatioo of vound (kpUs njtlM 
described. 


3 An Incidence of rccorrence of s per cent 
Is reported The woonds healed In an a\‘engc 
of SI 3 days, the patients were returned to 
fall mflltary duty in an average of s8 daji. 

4 S eve n ty two per cent of the patients bad 
completely healed woemds In 14 davt, and 
were boapitalixed less than S5 days, returning 
to duty rehabilitated as meful soldiers. 

5 Aside from the suggested pteoperattve 
and postopermtiNT management 5 factors are 
rtsponslbie for these resulta (a) comfdetdy 
mcUcukms hemostasis (b) avoidance of ten* 
skto In doture (c) oUlteratkm of all dead 
space knowledge of the anatomy of the region 
ind care to avoid damam to the coccyx and 
anal sphincter (d) the ubcral use of cberoo- 
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IJirMlU.R'Al nUM'NlIvNI Ol IM'AN 1 IIJ* 

\\\ niuK r.i’H \iA’s 


1 K \C'i } ''11' \tr<» 'ifV Nr« ^ *. 


T HI l\l !<■ wu’t'-j'-nii }v >.^u iu,rin n 
CinJ in the liiHiiient 
lu- Ttui' Uitr ruinrl^ " 1 \nj>t i*'t 
Unt curt t3nm r3\t'- it Om < 
!rl i niii'i, > ■^;>i iIt n^n >- itt t, t) c n illnt' 

< n!m^! ho,x’(' ]'!’• r "jinU <itr wulun 

1 i iir--^ ,ri 1 ' \ t ir f' JiH Uie *!t t \ t if t'l'ti »' 
nc n O'l nl t 3 » Ti \t t! i p-t ' 'il tin.r.t scr 
he Ir I nUt it ' ir, e^n Inrtilv r'M 
tJiin to <• !” to ‘oji.r (n •> t{i'- j'.i 
Ui'litt O •* 'jn'SvTrioUt run\( T\ 3 v- ^ iliji t 
n" th< n to rn njv '■itjni ‘juia'-ur nt 4 ''’l{i* 
''O ih no i^liU ct't! itjeoJn l3ii-ho,n!( 

)i IheMUnlio . .ifi, n tin p'n --i nns tint (.■j 
ji Uii. ithtmlv Im ni ’ll tint i, t ■) rt.t< r 
nal hMimctplnlnv (‘-uJr'h'nl hv for 'ijoun 
tccn::nut.i ftr \ •■nlof r p niritm n^tlrionfR 

mill ir ! am >■') "i^imnn' inifii'^co’ p,^ 
•-urt O’ tin ‘■pin'! Iltiui i‘ oitiii to v it (ti a 
contninfimt'on to Ojf rif'tn oo a metnr ’<> 

cfii (kj) Y«l!i\ no- , in a nutnin-r o! tno >. ir 
h\(lriK(.p!i''li^ p'’l!t!it‘. Ji iM irtnfolltn ni tor 
'ff' after ■'in r< “fiii ojx ration- of \anoti- 
taiK't (Damiv, 4 ;; Putnam -i 
''carfT ?? c(t) and at ka*-! r ‘‘ 'i> •• of t a-' - .irr 
onrerordi:, jh) in wliirli tlit o|Kr'ti%t nior 
lalilv 1- low, irnl n larni pr<i[>trtion of '■•ir 
anort art trrro 1114 np in norma! In altii 
The purport of lilts pap* r is to fit «rril»r tin 
author*; prrstnl trchniqin a*, it lias t\ol\<ti 
oatr 7 atar-, ami to piac a statistiral rtp^irt 
of his strits, inclmlinr a foliov nj) on <oim 
of the on4inal ta‘;ts (-;) Kertnt rtaitat-of 
the results of similar ojw rations Inat l»i< n 
tnatn iia “-rarff {j6) ami Dantla (5) 


TUI .mill \M) itmiaMsM oj 
iNra.Tiii iiainoKn’iiAit s 

■The term hadroctphalus is currtnlla used 
to denote <t\ cral distinct entities \ colleetion 


'cfllo Ifbman 

NiS^mk ''suf's-i'-at In’liluK 

Ac^™lTa'‘w,a« "" 


tliiid IhI.'.iiii d’lr.a and aradinoni is oftin 
tifrmd to an ' rat< rinl ’ hadrut < p’niiis 
111 no-t ir-t s’uc- ‘tuliiinidi Inriun p'ott in 
->nd rtp'i ^ It- th' 11 -’dm! o' a -nlidtua! 
hirnitonia \n .d>i!"rfnal aimuint of -’ihar 
K hii<'i 1 t\.n 1 1- ' fiu tnm - ‘•5*0! i n ol a- iudro 
Mplidii- tin lo'In ticTi i- <!•’' to ntropha oi 
tlu lo’n.dutio'i- fvr irritation o tin minmfi,- 
\t'nptu of tl'i;- loam a* a .shoh ; ia< - im to 
a dll itatum o' vintruli- .vitli uotmal intra 
<r nial pir--ur< and In- !«''n »a!hd hadro 
cip’nlns liu 11 ' o' tile term ' hadroupln- 
hi- o.r tin- i ondttion- 1- m.'h adtni i- mU 
in ■'iiO'i’i a i‘U till v 1 1- rat di - nptio’d, and 
-lionld 1 h ah mdo”( d 

Intinis di tniit from tin mtitu i- tin 
1. nlatj’i nit 'll of fill artiiTirh - >Itii toaihioinr 
me c r-i of pii uti Mthin tlum ('<.) 1 hi 

Him aM in p 1 - nri tin in li rii lx dm to am 
onr o' t a am t\ ol raiiM s It nn\ mult from 
an taif sm -irntion of lliiid fioin a papd 
loin of the ihoroid pitaiis 01 fioni 1 in man 
$ loma 01 llu a I ntrii iilar a\ all t )r it m i\ rt -nil 
fro’ii ihhiil of llu aipndmt I>\ an.itn n, or 
of tin lonrili vciitrnh ha nu in- of a limior 
\Uoft!ii-( 'onrn - of 1 am-iai pn — nrt iri 
ran m infants mil tin a will not 1 h um'idirKl 
in till- p i]K r 

fill lommon 1 ami of ihromi mrreasid 
inlrai raniil juis-uri i- i ptridnr lonpniital 
ill fi 1 f of V inch tlu nurham-m is still oh-curi 
Hii ri IS no ri aM)n to hdii \e tint tin ihoroid 
pit an- prodmi- m cans* of flimi m such 
I 1-1- for tin aqiiidiicl ma\ ilso he dilatid 
llu for.imin i of 1 mdd a ind Ma;indn nna 
or maa not In .alretn , or drawn down into tin 
for itntn inaKinim ha .m \rno!d ( linn di 
formtla (d Ihere is -ome eaidenre tliat tlu 

*711*^ r» i till m r f {nfnltlt b><!nvcph»1f!i v <! Vnoirn 

Irtlhran mt ( ffrlci faf ai I rjtn bnO It wn n it mnul mr J 
bv H ppitr of ihr rcfrrcnct* to hR rivrn !>> 

U^cb^f^ Wlwii vth>4- oft rlirA >n k tormic*! Tlir 

r'libnt tjnn [ bi\c )»rrn nbte to fm'l \\ IbM o! Crhtn tiNlio 

t M fitm r fuf^m tn 'at f i ur iitun^tfO rl ^rcr^rnli 
Jfnt^ t^Jit * r 5 * •» X (tfiifci cp^^Uant Apfurrntl> tbcTc 
fore. lUf firbrU outh rcco'^tlrrtl al)nofjml prrwjrc nu ibc 
fumhmcninl tlntacRn lie of llir tllvifflrr 
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SURGER'i GYNECOLOG\ AKD OBSTETRICS 


iXAcbxKild h obstructed About the cmbcnum 
or o^■cr the cooTcritr lo nuny ca*e». There U 
A EwrckAl, or Abnost oonna] trAnsmlssloQ of 
dv^cA and of pmsure rdatiomhqa between 
\TntrkJci Ana lumbar uc. WhatexTr the 
mcchanlcn the preasnre U often elevated to a 
degree to eodAngcr the brain— sotnetimeA aa 
bigh AA Aoo mUlimcter* of wiler o\Tr kmj 
periods of tune. 

The obstructloQ to the flow of fluid b uau- 
aHy not the only abnomiallly pitAtnl, htnr 
ever It bofteo AAAockted with amealiigocHe 
and may beaxoe manifest oolj when the aac 
U repaired. In tuch inKtancci, the Arnold 
Chlaii malfonnatlon h usually preacDt ( 34 ) 
There mat be Instead, or In add^o, te v eic 
cortical aplasia, agyria, rmcrocyrla, absence of 
the corpcA calksom, or a Ditscdlany of other 
serious defecta (u 14 ) 

INXIDI2«CI. AJfO Main-TS 01 
ITTDaOdrHAltJ* 

Accordlag to ilurphr h)'dn>cephaIuA alone 
or with sputa blhda was reported b S 8 Cvb; 
children among approximatdt lyo^eooUrtha. 
\n em higher lo^ence hat tna reported by 
other obsmwn ( 17 ) Thb figiire obrtetnly 
falU to bclude the surgicaDy tm p ortaot cases 
whkh Appear later lo Infancv or faBowbig 
operation on a menlogocek — perhaps fram- 
berlng as man> agab 

There are no statistics to show the o)ortalit> 
from hrdrocephalus alone or from aasodated 
dcformlttes. The death rate b certainly high. 
Occasional Infants are said to rean-cr snth 
Dooopermtii'c treatment and without damage 
to the brain. Thus, Penfl^ (iq) states Pm- 
tural dcb^ilratjon b a method treatment for 
mBd cases For 10 ^-ean I have used thb 
treatment for less sesTre cases aodlhaTT 
seen many (perhaps 10 or 12 ) pennaoent 
cures paitlculaH) lo cases associated artth 
iplna bifida. This the author has never ob* 
senTd and no other statbtks are available 
The actual cases reported bi Pmfield are not 
portlcularii encouraging (so) It b possible 
that some of the cases to rcc uv er were In- 
stances of a temporary o»motic or tnflanuna 
ton eicesa of choroid secrrtkm 

Certain infants ruflering from bydrocepba 
Ins aumve to adult Cfc although they cannot 


be said to reenrer Host of them ue fcdi 
mlxuied, but b a few lastaocea, twnnil i 
development b attained fa ipte tf pjac 
laigement of the head (*3). It hu te 
suwxaed that a mild bydroceptilo b fam 
able to outstanding mental devriopent i 
surtTy of the autopsy records of the 
cubbed men usually sdecttd u arrf^a 
(Cnvief Hdmbolta, Gauss, ^lenicl} leDd* b 
support to nch an Idea. Itappcsrstfaton 
of them tuffcTcd from true hydnxiptiu, ■ 
beredefined- 


oiAcstrta AXD raocDforo b 
DCDniDUAl CtSCS 


The following ontlioe of procedoie b a, 
cested on the of the author seipenr^ 
It has erolvcd gradually during the port o' 
the scries ol cases presented but b pee^ 
repieseots the TOO liw usually feOoTtd far Ce 
cases In the new series,'’ which *31 b/w- 
sented subsequently Nothing fa to be pJrf 
by anr radical trealmenl of csjei ef 
rephalos fa which the head b cuorms e 
birth, or other obvious etternil defecti oa 

The lymptoms which usalJy first {hr? 
to a of tht eabteste cf bydrx^t 

las are a aiigbt enlargoseo t of the head or ^ 
sbtenre of hJloesa of the footaneBe wb* » 
bead b eievaled. Tha may cotne oa 
oeously at any time within 6 moathiifterte^ 
or after operation for menfagoetk The erf 
becomes dull or fussy feeds poorh 
\-omit. Two questions then pceimt 
selwi. The fiAt b what b the 
Increased rntracranfaU pressure? The w®™ 
what b the outlook for the child » mcitaaj* 
the pressure b rtUeved? 

The question as to the type of 


lus present b ordinarily eadly answtrel 1 ^ 


condition arose foflenring an ^ 

meningocele. If [t came on qxmUnrtuay 
jwobkm b sometimes Kttled br an 
the skuH which shows not only 
of wtures but also a fcnestratloc ^ 
to many of congenital byuiocrpiX'^ 


Further Information may he 
puncture through the anterior foolsa^ 
•honld be performed with the pi*®, 
rtenmbent position. If the baby b 
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curate pressure measurements may often be 
obtamed without the use of an anesthetic, if 
there is any difficulty, however, the subcuta- 
neous administration of evipal or jientothal is 
advisable The normal infant should have an 
mtracranial pressure of 50 to 80 miUimeters of 
water (measured from the scalp) If the pres- 
sure IS normal or nearly so, operation may be 
safely postponed 

Aside from measurement of pressure, it is of 
jreat importance to measure exactly the depth 
it which fluid IS obtamed The scalp and skull 
are less than o 5 centimeter m thickness If 
flmd is obtamed at this depth, it is probably 
subdural m ongm Arachnoid fluid is practi- 
cally never obtamed The depth beyond the 
dura IS a measure of the thickness of the 
ventncular wall, which is naturally of prog- 
nostic importance 

The flmd should be exammed for cells, and a 
determmation of protem, sugar, and gold sol 
should always be made Menmgitis m infants 
—apparently especially m premature infants 
—may exist with relatively little effect on the 
general condition or temperature, and is easily 
mistaken for congemtal hydrocephalus The 
presence of blood or a xanthochromic fluid or a 
protem content of 100 milligrams or more, 
isually means a subdural hygroma The rec- 
gnition and treatment of tffis common condi- 
lon IS extremely important (14), but it wiU 
lot be considered further here 
Usually no other special exammations are 
leeded for diE^nosis Ventriculography m hy- 
irocephalic infants cames such a high mor- 
;ality— almost half that of endoscopy — that 
t should be avoided if possible In puzzlmg 
lases it may be of great value, and b) its use 
Scarff (26) has been able to demonstrate a 
growth m thickness of the cortex after opera- 
tion Injection of dye mto the ventndes is 
seldom of decisive value If the results of 
other exanunations are mcondusive or appar- 
ently contradictory, one or the other of these 
procedures may be earned out, but they are 
seldom essential 

In cases of atresia of the aqueduct, hydro- 
cephalus is usually either present at birth, or 
develops suddenly with high pressure Ob- 
struction of the fourth ventnde by tumor also 
produces an acute hydrocephalus, but seldom 


early m infancy If either is suspected, simul- 
taneous ventncular and lumbar puncture 
should be performed (under a soporific), and 
the degree of dynamic block demonstrated 
Comparison of the protem content of the fluid 
m the two ventndes and m the lumbar sac is 
also sometimes helpful m diagnosis In case 
there is stdl doubt, air may be mjected mto 
the ventndes 

Quite as important as the neurological diag- 
nosis IS an estimate of the infant’s mental 
activity Hydrocephalic babies who feed poor- 
ly, take no mterest m their surroundmgs, and 
do not cry or respond, are presumably the vic- 
tims of extensive cerebral defects or irrever- 
sible damage to the bram, and should seldom 
be operated upon They practically always 
die whether the pressure is relieved or not If 
there is any question whether the symptoms 
are due to pressure alone, daily ventncular 
punctures may be done to see if improvement 
occurs 

More difficult is to judge how near normal a 
somewhat responsive child is The mother’s 
estimate is rarely to be trusted An expen- 
enced psychometrist or child psychologist is 
often of great help m decidmg If none is 
available, a careful mventory should be made 
of all the child’s activities — reachmg for ob- 
jects, fixmg and co-ordinatmg the eyes, evi- 
dence of recognition of mother or nurse, spit- 
ting unpleasant objects (paper soaked m 
vinegar) out of the mouth, repeatmg syllables 

There are several bnef texts which desenbe 
tests smtable for determirung the degree of 
development of young infants The Iowa tesi 
scale for young infants (13) is mexpensive 
and easily obtamable A more extensive trea- 
tise IS Testing Children's Development from 
Birth to School Age by Buehler and Heteer 
The tests desenbed by Kuhlmann are simple 
and reasonably rehable 

While the surgeon should always msist on a 
psj'-chometric exammation being earned out, 
for his own protection, it must be admitted 
that circumstances often anse which make it 
difficult for him to refuse operation, even 
when the mentahty is questionable He 
should, however, at least give the patients and 
the refemng ph5^sician due narnmg that the 
prognosis is poor 
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KO’TOntATnT lEiiAnturr or 
WTOtOCtrBXLV* 

Se\‘end DOOopcntK'e fonn» o( treatmcot 
have been *ug^e<l lie »dminijtr*tfon of 
diuretki (i6) iriidijuion of tbc cborou) (i8) 
tnd poftonJ drmlnige krepflt; tie Infut 
prop^ iottittiig potion ug) SUtistkally 
T»lid (trie* of die report*, glviag pfe**are* oc 
ie*d mc**arOTcnt* before ind *fter mkA 
forms of tre*tment, h*vt not beto pobbshed. 
In faromble cue*, in vhkh tie lofsot t men 
Ul actiTUj spproicbe* lie oomul *nd there 
*re DO dmnlte oontnlndkaijocts to oper»tk>o 
co njcivt tlre metbod* of treobnent should oot 
be used for more thsa s or 3 «edu If tie (atrm. 
ersnifil preicure is iboNre 150. If U is sbove 
300 * moderttfi emer g etiey exists, tml open 
tkm should be onderUken *t once 

DEmucno’i OT thi cjio»oid rtxYu* cf 
THE TXJtATltEXT Of mtltOCEFHAtD* 

This IS tie Qolv fom of trotmeot which 
win be ooQsidertd heire. Tbc pspenof Dsvldofl 
ind D'Enko discas* the oUier type*. 

Endoscopic cotgxilstioa of the cfeutdd plex 
uses vu drst succecsfuUy esnied oot bf 
Lespuujse in 1910 b) means of an operating 
e>‘atoiCDpe socordiog to It has been 

sporadic^) QtfUted sines The whole sobject 
was put 00 a sound ph)'t)oiogicai basis for the 
hrst time b) I>a£id3' aju Bla^an in 1918 (8) 
I>*ndrlater(6 7) proposed destruction of the 
choroid pfciOJ bi an open openCioQ Ihepre*' 
CQt fonn of wtucii wu fint anoouaced in lost 
Tie procedure cooslst* of Inserting a speculum 
(Kelly cjitoscope) through the coctea erap- 
tviog the ventri^ and removing the chorcM 
after cbpptng its eodi. Both sidet are done at 
one aittlng 

Stimulated bi Dandy 1 work and In the 
use of an endoscope for ^dewing the anterior of 
the ventride bv Vas and Grant and b\ ittacr 
in igj SqtS (15) and the author (si) almost 
nmullaneousli tot indepcadeotl> designed 
special endoscopic mslruroenti for the coagu 
lation of the cboroid ptexus. 

TEOCTiQtrE or EMJOSconc CO torn, mo’s or 
THE PlXVUk 

The tlas* bipolar veatnculoscope 1 * reoxn 
tPe nded for the foBowing rtuon*. There b 


practicallj' r» apace wasted b the m%*- 
tkm all of It exoTJt the eleclroda b dewiH 
to the tranambskm of the hwge 111511:2 
optical aperture pennlu far dearer ttm 
la a doudv metDom than do imtreaati^ 
the cvatoacope type The diamrtft d d* 
lostnaneot is collier than that of fxj sOn 
operating endosccqK. It has a deep Icrj. 
atructures In the veulride may be jer* ij » 
distance of *e%Tial ceatioeteo, et h i£mi 
apnoction- Nothing pro}ccti outifc ef d* 
Md of vtsioQ 3 fo*t [mportant of iH^lkecu 
rent panes only betwra two dosdi-jitri 
dectrodes actually In the field of Tktje,c 4 
U therefore coafin^ to stiuclum h 
the fluid. VMies UDlpofar coagolaticci k cel 
the curreot necesairily panes ihreojk lit 
basal aiidd, often prododog softrubp (n) 
Tbc glass Teotriculoscope has errtak duf- 
s-antages. There b somediScnJty iobtiaicr 
proper glass and in gnodlng it to coctlr (h 
correct form. Some ^ the esrher fattrasa'i 
espedaOy were nnsatWnetory h o« « (k 
otner reflect. Itlsfra^ The hu nt serbr 
a etaQy scratched or pHted br pn attht 

r kj to b e t ween iW ek etru da tlR92*i 

air The eJectxode* are easJv tort afl. 
The ioatnimeot emnoot be bolkd er td> 
daved, but eausl be stcnllad bri maKi wqih 
70 per cent alcxhol 


TEOnUQtJE or OPtlATlO* 
InbalatJoo ancstbetks are to be ariW 
Trtbromrthanol by rectom axliompealrto 
bltal by mouth, or one of the sofubk bud*" 
Uuatcuabcotaneocds are satisfactoq’ 
theca maj be supplonented by cni9aled« 

of morphine. 

When the Infant b ImmoHiatd, the ectir 
head Is shaved- (This b a favonik cTP* 
tonJtr to take a pbotograph-) 
plured oa an dbow hl^ table * K*W 
btauket under the right hip and ifmU® 
the bead turned as far to the left o it 

The head b elevated 00 sandbags, 

this rotated podtioo *0 that the ste ofj^ 
posed imrloon b af5jrotimitdy 
^ 2) A acrub with aJoDhoJ f£iOo«^ ^ 
bbmlorlde rs an effident preparatin®- 
The lodikm ahooU be a cursTd oae. 1^ 
5 centlntttm long to give accew to « J 
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centimeters from midlme m the paneto-occipi- 
tal region, vrell away from the motor cortex 
The skm is infiltrated with procaine, and the 
area of masion outlmed with a scalpel Drap- 
enes are apphed— a mastoid sheet is excellent 
for the purpose The incision is then earned 
cleanly through skin and penosteum in one 
sweep Few hemostats are required to check 
bleedmg A self-retaining retractor is mserted 
The bone is perforated with a hand-dnll or a 
small penosteal elevator It is removed to ex- 
pose an oval area of cortex about 2 by 3 centi- 
meters in size Before the dura is opened, the 
pressure in the ventricle should be measured 
by means of a manometer attached to a 
needle, if this has not already been done The 
dura IS then opened by a straight incision, and 
any large vessels m the underljnng pia are 
dipped or stitched to it An mcision about 2 
centimeters long is made through the pia, and 
extended mto the ventnde with the handle of 
a scalpel 

At this pomt, the operator puts on a sterile 
celluloid mask, extendmg over the mouth and 
Qose, which might occasionally touch the top 
of the instrument The operating room is com- 
pletely darkened The mstrument, with wires 
attached to the lamp battery and to the dia- 
thermy apparatus, is carefully inspected to 
make sure that both ends are dean The lamp 
earner is retracted within the mstrument, 
which is then plunged mto the ventricle As 
soon as the tip is m fluid, the lamp earner is 
cautiously pushed forward until adequate 
illummation is secured 
The diflacult part of the operation consists 
m locatmg and destroymg the plexus without 
injurmg the walls of the ventricle This is 
accomplished by movmg very slowly down the 
septum pelluadum, and followmg a vem from 
Its smaller tributanes to its termmation adja- 
cent to the plexus The mstrument should be 
rotated so as to keep the pomt of the lamp 
away from the wall When the fluffy pink 
plexus IS encountered, the tip of the instru- 
ment is placed directly upon it A coagulatmg 
current, barely strong enough to cause a 
change of color of the tissues and never per- 
Mtted to spark, is passed for about a second 
lor each area touched The plexus is followed 
' first on its lateral surfacej weU mto the anter- 


ior horn, over the glomus, and as far as pos- 
sible mto the temporal horn Particular care 
should be taken to move the glomus about and 
turn it over, for it often lies m folds 

Dunng the course of coagulation, the front 
surface of the instrument tends to become cov- 
ered w'lth precipitate, and it must often be 
removed for cleanmg Relatively little bleed- 
mg may seriously obscure visibility, which, 
however, usually improves as time goes on 
Some of the blood may be washed out by syr- 
inging wnth large volumes of Rmger’s solution 
Bleeding pomts should be sought and coagu- 
lated thoroughly Care should be taken not to 
get air mto the ventricle or under the dura It 
should also be remembered that any bubbles 
given off dunng coagulation are a mixture of 
hydrogen and oxygen, and therefore explosive 

Sometimes there is a perforation of the sep- 
tum, and it is possible to reach the contra- 
lateral choroid plexus Usually, however, it is 
best to content oneself with a thorough de- 
struction of one side at a sittmg, as this is less 
of a strain on the patient than a bflateral 
operation 

When the plexus is thoroughly coagulated — 
which ordmarily takes 20 to 50 mmutes— the 
instrument is withdrawn The dura is care- 
fully sutured It is desirable to sew the pen- 
osteum m the layer of sutures m the galea 
The skin is closed separately A small coUodion 
or latex cocoon is the only dressmg reqmred 

A transfusion or infusion is desirable, and 
the child can then be returned to its usual 
schedule as soon as it recovers from the 
anesthetic 

No particular after-care is needed Feedmg 
may be difficult for a few days If the fonta- 
nelle remains tense, it may be punctured to 
remove fluid, which is then usually found 
blood-stamed As soon as the fluid becomes 
clear, or within 2 weeks, the advisabihty of 
operating on the opposite side may be con- 
sidered If there is any real doubt about it, 
reoperation is best postponed until it becomes 
clearly necessary 

Occasionally reoperation also fails to give 
adequate relief If this occurs, the first opera- 
tive wound or both should be re-opened and 
the plexuses inspected to see if any tags of 
secreting tissue are left behind 
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IITOLTI OT TBEATlCEJfT OT OfTAWTILB ITY 
DROCITHAlUl BY DTDOSCOPIC COAOClATlOW 
OT TIIE cnOXOID TLETCSra 
Ooe of the tiro pttienti oper&ted upon by 
Lejphttjee ftirTiTcd the opaukm tad Uved 
Sjretn tccordiDC to Dtra. 

It b a pfty t^t Dandy a cues have cot 
been reported In detai Although hi* mi ^ h M 
differs tundaroentally (rocn tt^ oo« oatCoed 
here friumoch as a large opening Is made In 
the brain and the ventricolar fluid b leiaoved, 
hb atatutlca vodd be of great interest. VVnt 
lag In 19J1 he states “ Although the acthor 
hu saggQKted removil of the dtatrAd pfexu* 
{nsn both lateral ventrides for ihb type of 
hydrocephaloi, the nrvlral period bu not 
bra long enough to be certain of ceres (4) 
In a later trUde (iqjS) Dandy stales I 
have had several ondoobted cures resaltlog 
from thb method,'’ and reports s cases (5) 
He suggests that moortl of tbe choroU plexus 
m tbe fotinh ventrlde be earned out If re 
moral of the glomus u insufficient. As a last 
resort, be soggeats lesectuig the plexos in tbe 
body of eacn lateral rentrlde— a pcocedurt 
irhicb b omally earned out routinely w a part 
of endoscopic coagnlatloiL 
Scarff’i results hi>T been recently presented 
in detail (36) He has performed 49 operallofis 
on so patients, with 5 operatire oMtha. In 
7 other the symptoms Trete not rdSord 
fTwl the pabents died wrthln a feir mootha 
Of the soTTlvon of the operation i died o( 
pniMimnnta 5 ^-can after the operadott In 
another the pressme has not bem utbfacloT 
Dy rebe\TiL Four of the snrvtvon are appar 
ently normal mentally according to careful 
pjychcanetnclejta. The Interval sfocc opera 
tkm In the group of normal cues hu been 8 
months to 4 rears. Of partlcnlar Interest b tbe 
fact was able to demoostrate 

an actual tnarasc In the thickness of tbe 


VTfltrlQjlar waff after operaUoa, by t cc 
parbon of preoperathe and iwatrom 
encephaJoBTami. 

BMUITI m THE ACTHOl | fifr t 

The anthor’s cases of Infanffb bnlwr^ 
lus have b een arbitrarily dhTdrd faio tr- 

groopa. The first series ladodessJicfdtf*. 

tientj operated tmoo dorlug tk drtdfr 
mental period of the eperaiion, si de^ 
dim s Hosplta] Boston. Dunag tMi cmd 
cases were taken without sdetlioB, truTBr- 
were Indnded in which sodi csadiab* 
leaking metungocclea, gross sboonmbb il 
the brain, prematurity etc, canpDoiid ih 
picture of bxstased iatravciitnaiia: pvrt. 
Certain rules of thnmh embodied m tb£ 
rectlons for study and opmtl» wUd kn 
juft been grvtn were derived from tiese rv 
pcrlcncea a^ ba\-e undergone sHgbt rit/ 
suet The second series bduda iH of th 
patients snbaequtnUy operated upai (dSrit 
at tbe Boston City and tbe 

logwal Instigate e>l New ^oriiV 

The ftatbtks of the "first aeries sod gt 
oadiene*'' are shown la TsUcL Tienls« 
beenodys hospital” deaths aiamg on* 
ixkfsatfle hydrocnhalus tmted by tsdonfK 
coagulation la toe bit 6 year*. t\ o* « 
mtninjocrie, tad a case la which deiib 
cnrrtd during sobdoxal faanfflslioo of *k b 
fort operation, art not Included ) la iB «f t.* 
patients eperaied npon, there has bwa 
obvious decrease In InUamaial jaap ac. 

Tbere b an Interesting cncreUtloo betsttf 
morUllty sad mentaEty Of lo patleili 
tpparently uonual menUhtr before opcr'i*’' 
ibere are 4 snrrlvoTS after mtemli of 5 to I 
yean In rhb group i death obneo^ a 
suited from operation aoothrt an « W 

rtennmee after a anflstcral operali»,s^ 

remaindei rtsaJted from caraes ^^iutbz 
onrebted to the cDoditlor 

In contrast of 10 patieaU Lrwaa to bw 
defective InteUJgeocc before opcr^j7 *« 
known to havT died, in ^te of the bd ^ 
the aboormal lotracranbJ pressure w*s ^ 
tially or wholly relieved bv openvo^ 
oiUnccment of the head extsitd ^ ^ , 
of ca ys. Thb prob*bf\ comlit^" 

contraindication to operation- 
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Tip: I Roentgenogram of skull of hydrocephalic infant, 
showing fenestration typical of ‘ idiopathic,” communicat 
ing hydrocephalus (Courtesy of Dr Cornelius Dyke) 


Coagulation of the choroid plexuses has also 
been performed for the treatment of other 
conditions In 6 cases, a large, sessile, ordina- 
rily moperable memngocele was brought to a 
manageable condition, but 5 of the infants 
died ^ In 3 cases, the hydrocephalus resulted 
from a meningitis All 3 died Scarff (26) how- 
ever, has had some successes m postmeningitic 
cases 

DANGERS OF THE OPERATION 

The actual operative procedure carries sur- 
prisingly little risk Collapse on the operating 
table has not occurred in the course of the 
second series There has been only i death 
apparently due to hemorrhage or local dam- 
age to the brain m the recent series Practi- 
cal!} all of the other deaths m the new series 
have been due to digestive difficulties and 
respirator}' infections, which arc certainly 
often precipitated by the procedure On the 
n hole, the coagulation of the plexuses is about 
as well tolerated as is injection of air mto the 
^ entricles in comparable cases Since the 
causes of death in mdmdual cases have al- 
read} been reported in previous communica- 
tions (21, 22), and also bv Scarff (26), a 
further discussion of them, therefore, appears 
to be superfluous 


A (Iiltkfl 'Ctmed to be unrelated to the operatio 

turthcr anil>'*is ot this troup 13 in preparation 



Fi^ 2 Arrangement of sandbags to secure the proper 
position of the patient on the operatmg table, with the oper- 
ative field uppermost 


FAVORABLE RESULTS 

These can best be analyzed on the basis of a 
later follow-up report of the patients who were 
apparently normal at the time of operation 
The last report on this group of cases was pub- 
lished m 1938 (23), and the case reports are 
numbered to correspond 

Case i Dorothy M was apparently normal at birth 
except for a small memngocele in the lumbar region 
She was operated upon, and the memngocele was re- 
paired The operation left her with a flaccidity of 
the right leg \Vhen she was seen at the Children’s 
Hospital, Boston, on May 14, 1Q34, at the age of 6 
months, the head had reached a diameter of 20 
inches (508 cm) and the fontaneUes were bulging 
(Fig 3) The pressure recurred rapidly after ventne- 
ular puncture 

She was operated upon at the Children’s Hospital 
on May 18, 1934 Coagulation of the nght choroid 
plexus was earned out without incident, and the pa- 
tient made a rapid recovery The excessive intra- 
cranial pressure was at once relieved, judging by the 
fontaneUes, and the size of the head returned to 
normal 

The patient has been seen from time to time since 
She was sent to a home for crippled children, where a 
brace was fitted to the paralyzed leg 

The patient had a convulsion in December, 1939, 
and was transferred to the Monson State Hospital 
Dr L J Robinson of the Hospital Staff kindly re- 
plied to a letter of inquiry as foUows “Since her 
admission here, she has had but one seizure and that 
a petit mal She has shown no evidence of in- 
creased intracranial pressure, although she has vom- 
ited on an average of twice a month w ithout known 
cause Her mental examination of December 6, 1939 
rexealed a chronological age of 6-1, mental age 5-2, 
mteUigence quotient 84 As >ou know, she has a 
flaccid paral> sis of the low er right extremity She 
IS now home on a xnsit ” 
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Fig s Case 4 , Gail H , before operation, in September, 1935 OeA), and in January, 
1941 (right) 


Coagulation of the nght choroid plexus \\ as ear- 
ned out on September 10, 1934, at the Boston City 
Hospital There was an immediate decrease in the 
size of the head, to 16 inches (40 6 cm) 

The patient has been seen from time to time since 
At the age of 3 jears, he passed all of the Kuhl- 
mann tests for his age, with the exception of those 
for CO ordination 

As of December 20, 1940, his mother writes 
“Daniel is very well and is doing well in the first 
grade I had a talk with his teacher who says he is 
\ cry smart in his school w ork Last week I took him 
to sec Santa I w ish y ou could of been there to hear 
him talk up and tell just w hat he w anted for Christ 
mas Tor a child of his age, he sure can get some 
funn> sajnngs out of him ” Figure 4 shows the pa 
tient at this time 

Case 4 Gail H , a girl referred by Dr Charles 
McCann of Brockton, Massachusetts, was born b\ 
instrumental delnerj after 56 hours of labor A 
definite enlargement of the head was first noticed at 
the age of 6 weeks When first seen at the Boston 
CiU Hospital on September 16, 1935 (age 2 months) 
the head measured 17)^ inches (44 5 cm ) in circum- 
ference, and the anterior fontanelle was bulging A 
week later, the head measured iS’if inches (46 4 cm ) 
and the child was distincth more listless than before 
(Figure 5) 

On examination, a drooping of both exclids was 
observed \sidc from this, and the enlargement of 
the head, no abnormalities w ere made out The babx 
aiipeared rather inactive She responded to loud 
sounds but did not follow objects with the eves, or 
reach for them 


Coagulation of the right choroid plexus was ear- 
ned out on September 23, 1933 The pressure 
measured 320 millimeters of spinal fluid with the 
head elevated, the patient being under pentobarbital 
sodium anesthesia A second operation had to be 
carried out on the other side, on October 22, 1935 
At 18 months, she passed all of the Kuhlmann tests 
for her age, and some of those for 2 years 

In January', 1941, her mother reports as follows 
“Gail IS the voungest of a class of 15, but she holds 
her own with the best of them Her arithmetic and 
spelling are exceptionallv good She w as a little slow 



Fig 6 Case 5, Peter R , in May, 1939, 2 years after 
operation and shortly before death 
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age He appeared bright and alert, but was slow in 
learning to walL 

In No\ ember, 1030, he became restless and slept 
poorlj The head seemed to be growing again- 
measuring 23 inches (38 5 cm ) on December 24 
1039 At the request of Dr Edward Bagg of Hohokc, 
he was admitted to the Neurological Institute of 
New York for stud\ , on Tanuan 8, 1Q40 \t this 
time, the arcumference of the head was 60 cm (23^}> 
inches) There was a slight tenseness of the \cins of 
the scalp The patient showed a static atavia but 
neurologic e\aminations otherwise not remarkable 
A complete psechomctric examination was per- 
formed bx Miss Manon Corwin Hersumman is as 
follows “Tests on this child arc unsatisfaclorx be 
cause of his phj-sical handicaps He shows \cr\ poor 
motor CO ordination Aiiparenth a xasual defect 
interferes wath his response to pictorial matenal, but 
an occasional response suggests good grasp of that 
which he docs sec His use of language might suggest 
an acceleration m dcxclopment, but one rather im- 
agines that because the child s possible actixatics arc 
so limited, he has found conxcrsation with adults 
cspccialh stimulating and thus has achiex ed a great- 
er development in this field than he would ha\c 
achicx ed if he had more outlets \ single score has 
little xaluc in a child whose dexelopmcnt is so un- 
c\en, but one has the impression that he is correctlv 
placed in the a\ erage group ” 

In addition, a \ entriculogram was performed, 
which showed a moderate enlargement of the xentn- 
clcs, a suggestion of block at the fourth xentncle 
(Fig 8) The pressure, how ex cr, appeared to be with- 
in normal bmits The patient w as discharged xxath- 
out treatment 

Since that time, he has done well In Januarj 1941 
(age of paticiTt, 3)^ xcars), his mother reported b> 
letter as follows “ His step appears xerj wobblj and 
uncertain and the slightest thing wall throw him and 
he loses his balance temporanlj for no apparent 
reason, grabs and holds and refuses to go on without 
assistance Some daxs he does much better than 
others His head measures 58 }^ cm , although his 
hair at present is xery thick, height 40 inches^ xx eight 
42 lbs In his wagon, he xvill put his grocenes, pull 
them around, ask me, ‘What I want today?’ I’ll tell 
him and hc’U pick out just xvhat I asked for and keep 
on gomg and if a neighbor passes bj , he’ll ask them 
also (this IS on the porch), he knoxvs evcrj'one by 
name and can he ask questions He is very good all 
day and while I’m busy working, he is in his play pen 
amusing himself wholeheartedly, providing I am not 
m the kitchen, if I am he wants to help me do what- 
ever I’m doing, mashing potatoes, drying the dishes, 
straining orange juice, etc ’’ 

A photograph taken about this time is shoxvn m 
figure 7 

The statistics and case reports speak for 
themselves It now seems well established 
that coagulation of the choroid plexus regu- 
larly reduces the mtracranial pressure, and 



Fig 6 Encephalogram of James E , made in January, 
1940 


that the relief is sufhcient in most cases of in- 
fantile hydrocephalus to prevent death from 
pressure Further, it seems clear that those 
patients \\ ho shoxx a reasonably normal men- 
tahtx at the time of operation usually make a 
good operative recover}^, and have an excellent 
chance of groxx mg up normally To explain the 
results as due to a coincidental spontaneous 
rccoverj' is to oxmrlook three important facts 
first, that the intracranial pressure xvas pro- 
gressive before operation, obviously endan- 
gering the infant’s brain, in all the cases here 
reported, second, that the intracranial pres- 
sure xvas decreased by the operation not only 
in these, but in all patients operated upon by 
the endoscopic technique, third, that the pro- 
portion of recovery^ from hydrocephalus xvas 
higher, both in this senes and m that of Scarf! 
(26), than has ever been reported in untreated 
cases 

SUXQIARY 

1 The present technique of endoscopic 
coagulation of the choroid plexuses m the 
treatment of infantile hydrocephalus is de- 
scribed 

2 A history of the operation as earned 
out by others, and of its theoretical back- 
ground is presented 
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3 The rcfoIUof the oj^erstKXi arc uialjicd 
*Utbtlc*U\ and a gf uc p of favorable casca 
b preaentcd 

4 It oppean that onK lofaots with approx 
inutelv normal roentalitj artUkdv toaorvlw 
the operatioii. 

5 In ww of the fart that the operati\T 
mortaJItj is now low and that patkrnta who 
can be t^wirn to have DOrmal mentality uni 
allv do wdl after operatjon the coodoitofi 
seema juatiScd that coajpilatkHi of the rhonml 
nlenaei ihociid be tried in til cnaei ol Inlantne 
Dj-drctccphaJia m which a rcasonaU\ normal 
intdJiffence can be dcTTronstritcd unkasothcr 
complKatloQs tnst. 
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\()M I HlvIU'l 1 ,(H ^ IMPMMX 1 llOR \Cl.s IN (IIILDRI-.N 

I K Ml) I \ I S , In Inn ij-iiIk, In 1 ' 


I N i j)n.\ nn'*- innumuui. 'itin 1 1 1 ') ihi \iUit 
o( lUum''io 5 )U <\ir!uniUnti n nullto'l 
lor thtinnimi'i! thi pri>,v » itmi !or nl> 
n iiiK'i. in t'npvtini tlionu-- wt- iln 
cu'xni lln- nu shoil In'" 1 h < onu itu rt o-nu'H 
v'niotlu i.KiiU ol tiu - liloininnli 
tini^" in l)u Irfitnitn! oi piu inmnn It n 
\ ilinli’t not onh ■* pi'iiii lo iti iinit it In i 

il~<i 1-, T nn.m-' oi •'iiur'>ti tlni'ni''-i-- 


tSlinUM! U5 Tltl in'-! \sl 

1 n'lni Jiniian ii',() to pint to;.' n tot il 
oi 1 patunt'- oi I mp\ i im tito' o is hi^ Im n 
mlmilttfl lO tin. RiU\ lln ])'ial In lo f< tin fi 
\'-irc in l<J^7 ss liltin'' ''' m ll>^o 

;; in 1040 i" it io<i tml tm tin iirst r> 
ninntlis (ii to^; tlun \ i,'i 171 oos ''tiliont 
mull <lni.,s ' I'l not ti'nl in ui\ * i <s. u) i,,,o 
nml io%7 ''iiiu Io,'^ llu ir n-^ In' ^ri itU tn 
cmsi,l until in io;t ni'i lo; p ->11111111 ill 
paliints tifi n<(l tlu / ilnms \Ulitni;:li v,ini( 
o'jHntrs (') Inlitii tint tin imidiiui oi 
cmpnrn-* liisil rrtis/d Aitlitlu n < <ti siilioii 
amuK- onr stu.K Minis to iiniu iti tint thi' 
ronplintion i.irii' in mimlM r uni s^\,rIt^ 
from inr lo \nr nnil i' mI ins l^i n until 
fuu.ni,c<l 1>\ tilt t linn’s 

Our siirtit (liM-s sliow n<; jviinliii mit li\ 
othtrs (a ji tint tnipMiin onuf' in n 
masltd and oftm liianrri form mort in 
qutiuU since tin list oi tin siiUon uindi s 
dTiis Is tMtltnctd I>\ lln tut tint in io%<> ind 
lot/ Os (Kr itiU \ trt Him r d nnd 7 {v r ntU 
"irt inttrlnlnr or i in npsuhtid tnd 1 jnr 
cent litre Inlnii rat In lo^i iiid tow 7s 
per tent vin neniril 7 s {nr (tnl m ri of 
till htter lijK, mil i jter leiU m ri Iiilitir.il 
(•iK (>) 

T\I’I s oj (IK IMSMS 

Hit li-jie of orHinisni rnisuip impiinta 
nnes from inr to nar In khO the folloii 
inn iinetus of Ini tern litre n s|y)nsiliii — 
‘’treptiuori us, s liemolitn siriptoi m i us, 4 


I rum it*' DqnrlmrnKif sur; rrv in 1 wo t (iiso its s,h; 
ol MKirm- an.! thr Su,;„s) s.^orr i,f thr Ismr, llhlicun 
C'lo HopitairurCliilIrm 


pill iiniOi OI 1 1 s ,s pi nil pisiliii 1 ) u till and 
stri ptoi ou II' 1 , no I’loii ill I In loti tluro 
iitn ''laplii !oi oi I Us mn Us 7 noiiln inoli tu 
stn jitoioi i Us . 'sl'iptii IiHOu us I jiuli rniidis 
1 lo, oi t Us mn iis 7 iioprinilli 1 , nml 

puuiumoiiU' 70 — ili\ nil d into till lolloiiinH 
l\|ns — ti|n 1 Is t\]k \ 7 lipt \I 1 I I 
tijH I iini III 1 noti’iKii i In Kj i ' till ri 

inn ''t ipliiloio (US aureus 7 iioiilu inoK tn 
stn plot lit I us ' pi’i uiuoioK Us 17 111 till fol 

loll mi li I" s~ii ]H 1 's t \ }vt HI, i ii pi \ s. 
spir.it In I II iiisiform !> It lilt mil iionlu nioli tn 

'tr. ptoron iis I 

lit \iMi \r 

♦ tin I I mpn nn liis inturrnl lln sulfon 1 
until s ilii iitii ml in tin 1 iiri m tin dni im I In 
piis must 1,1 11 united In ispirition iloMilor 
ojv n driin lUi Kih it s. i luui mil oi>en tlnin 
T’l virt dttin in ''tj [H r u lit in 10 id So [nr 
Kilt 11110.7 snjwrtint in nisS oi))irritil 
III loio o ]H t unt.iii 1010 o(i|)ireinl 111 
loji too ]Ht tint 1111047 Ui |H atid nsjun 
lions iiin doin in 11 i uts iIomiI dnnnitt 
'1 is doin in s i isi s 1 no of tin m ri later 
o|v r III d u|>on 111 nil ri sK lion S|iont inimis 
ii solution 1 IS not ol>s( rii d lielon orsnui tin 
iiM of sulionaniidt s Homiir it slunild lit 
Slid lint in tin stu plot OK Us \ am ties Imal 
17 ition )s li isi, iHil ill tlu us, of tile drups 
\iiM)m \ilio Ins tn ittal iluldnn \iUh eni 
jnini i I) is Imn impns-Kl mill tlu ntiessiti 
of < arl\ ojK n dram ipt m jirtnntuiH 'onijiln n- 
tionssuili IS Mippuralm ]Mrnar<iilis multi 
|ili fvukit fiirnutum rlironu tnijiienia and 
s( pill opi ( mi 1 llui must also ht nw.an of 
tlu d uiperof o|Kn draimpt lit fore Intaliralnm 
li.is OK urn (i ' lormerli the jiroiitr time for 
sin iKlrainapt \\asl)iM_d uikui the eonsistente 
of tin ))its oblaini d in aspiration Iloiieeer, 
V( line olist r\ed that pvis mai lie thick \er\ 

( irK III till disias, nlieii sulfon imidt s liaee 

Niii r jhrnjUni; tl)!* lujirr for |»ul)li( nlion \\r liivc olt^-rA c<l 
I n nj juilfi 1 rrpj)) run follow inr Itinr nil rr s lixitjoiinf 
ihr rlhjilinnu lU'l inrdn lliium was prr rnt oh aiIml«ion to 
iJjr ho piMl ruan> f)f thr inus.iil\c orrml nn m m<li 

patients ifp annerohcA, immrrHitr oi>f» operation in imperative 


jS 4 



SimGER\ G^-NECOLOCV \KD OBSTETRICS 


la^ 



L. DUfiui lrw<r«tUj Mcnal oc mi ^i ja <A da 
r^tnyi i ud rfAurtmiM u abarrml bx ftmrowfdc 
fTtwratita D, D aptuf m JJ DKdaBtUKm. B Du 
p^Ttfra dtseeooi tad mtiattfntl ih^T» ■ mtrTatcT «n 
mi^^tloo 4 <ltf4trtfra MRtdi tad cmbuCotJ tfaadot 
H Ue OD oT^itiicn. 


In hi* fpIeotCd rme» of tie Elntea u 
DontubemJou* erapjTiTui, EUer tWi 
tlat oiJT iirtlKd wtiuld pro^ nltal'tr 

foriMtbn amcmmig the p«ifcr taa tr 

dnJoige" btrt that “the intopcemJooJiV 

fintfingi rwjiure* cootidmiJe cprr ru t cd 
farailijuIty^thfatrithoTmcfcdjTaBib ^ 
tag the past 6 j-ears yn hive itrriopfd t-a 
pnurtioj numeinmiii the floorowjpfcer 
Inatlon of empjtnu ptHrats, ihrii bn 
greatly rimpllM this method. 


The flwxoacope is Importint to drterr \, - 
(i) whether or not locaJaittm bu «rwri 


and (2) the posHIon of the aKapwittfd H 
interlobar varieties of empyemu- The BrtW 
is based upon the fact that with lonSaSn 


comes tuation of the walls of the erp^oa 
been used I j n man and He% 1 have reported cavity In children as we hare lUted eriM 
similar observatloQL This cfiaoge In consist mas are usually massive so tint fiohoeo/tH 
enc^ ma) precede locabntion Furthermore morablo dtaphrigm and mediislioiB r» 
we haiT! found in children Dot treated by web accurate guides. The mediastiinnn doa ■:< 
drugs that localkatwn may occur before the change as much in adults. Howner. eies k 
poa becomes thxh (i) Burford and Blades i»vw]tijd cavities the phcDomeiico of innn 
point out that the transftioQ from effusoo to of the surToanding lung can be doMeitntti 
frank pus 11 prolonged In cases In which sul In the Donnil chDd the dliphriitB doinli 
fooanude therapy has been employed. Our on lDS]^tk>c and the medlaftbaJ lhsdc«b^ 
ezpenence seems to substantiate the obaerva comes oairower On op^tion the meres 
tioQ that the Htness IS proloGged although here troe (Fig ) 

again great aea<nnnl varutsons are noted. In In the child with cinpjTma a thoraroiN 
1936 tire average hospital ruv foe patJeots u done to determine tfic type of 
treated by rib resection was da\-a. Theev partisB) to eu^ty the carity li ^ 

crage stay before operation was It days and toinjectair First the child Is olaerred nor 
after operatioa 13 ^-a. In 1941 the average oprlf^t position The fluid le%Tl h “f* 
hospital sti\ for patients treated bv rib resec and before localisation merves with re*fir*t»s 
tion was 49 days. The arerage stay before (Fig i) It descends with the (6<phr»f^ 
operation was i r days and after operatioa j8 Inspiration and ascends on ciplrstico 
dayi. In 1941 the average hospital stay wws localisation two phencsiiciia haie wm 
40 days before operation 14 days, and after eerved (a) no movement— tins h *«ti ■ 
operation a 6 days, nie cEnical laboratory lateral and sornetlmes anDatersI erap' ^ 

2 -inptoms and signs such as the temperature, (b) paradoxical rooveroent— this h 
lesrpetite and Imrocyte counts cannot now unilateral empryTroi doe to an eraffo^ 
be reued on. When the temperature was of the movement of the opMoitc leaf ” 

■eptic type, the apipetite poor and there was a phragm. U c beUe\e that the large 
high leucocytosis one fdt sure that pas was of the onaiTected diaphragm ipcrei« 
nndcr pcesaure and should be drained. Bow abdominal presrore 00 In^iratioa ^ 
ever the fever curve is do guide when the ni the hxed side iroward— the convene 
fooamides are given and tb^ pTodnee anorei true daring expfratjoo (Fig 3) 

Iain most cMtaren Also the Icucocvtc cormta It would be Impoiuble to ^ 
may not be reliable as guides for surgical ment of the diaphragm with the 
intervention when these drugs are used. flat or upright position becao* p® 
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lig 2 Cmp> emi of nght pleural ca\ ilj The child is in the upnght position 
llxalion has not occurred On the left is an t mj photograph, on the right 
a diagram illustrating fluoro*:copic obscr\'alions Both Ic'wcs of the diaphragm 
and both sides of the mediastinum mo\e aath respiration As the diaphragm 
descends on inspiration the rtuid let el moxesdown and on erpiration it moves 
upward 



Fig 3 Patient in upnght position Emp>ema thoracis (nght) after fixation 
Paradoxical mo\ ement with deep inspiration the left diaphragm descends and 
the left mediastinal shadow moves mesiall> The nght diaphragm ascends and 
the fluid lex cl moxes upward 


the contour of the diaphragm and on the right 
side the hver also adds its dense shadow, mak- 
ing such observation difficult (Fig 2) How- 
ever, Vrith the patient tilted m the head-down 
pTrendelenburg) position the diaphragm can 
be seen easily if a sufficient amount of air is 
present in the empyema cavity (Fig 4) Small 
amounts of air are seen m the costophrenic 
angle only and are of no aid, 20 to 30 cubic 
centimeters of pus or more is aspirated and 
an equal amount of air is mjected Fixation 
of the diaphragm implies localization 
A third maneuver enables us to observe the 
mediastinum The patient is turned on the 


affected side and is observed in the anteropos- 
terior (lateral decubitus) plane The pus gravi- 
tates awa}'^ from the mediastmum permitting 
observation of its movements If this is fixed 
the cavity is completely localized and open 
drainage may be safely done (Fig 5) 

MORTALITY 

Ip our previous study we reported 123 cases 
of nontuberculous empyema caused by the 
pneumococcus, streptococcus, and staphylo- 
coccus m which patients were treated with 
fluoroscopic observation, and of which 100 had 
nb resections The mortality m this group was 
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4-9 pCT crnt- Ue ilso reported 37 cues In 
whl(± ps t L cn ti were trested bj emriy rib resec 
tjoa which was possibly due to tbe aid of fluo- 
roscopic etanujution. There wu no mortsUtj 
or CDmphcttkm m this gnwp and the bospiuij 
st*\ was much shorter No irrlgttaons wm 
emplo\'ed The fluorotcope wis also used to 
determine the proper Uroe for remoTtng tbc 
tube ^Tieti no fliud could be seen the tube 
wuremoved ThlswupossIbleiQStoiodaj-s 
m puamococac tv-pet. 
ilortiIit> rates nnce 1936 were u follows 


OJ’ 



Tout* 4 7 a 

An anal>-sts of these deaths shows that of 
the 167 cases in which patients were treated hv 
rib resection there were 5 deaths, a mortality 
rate oi 3 9 per cent The deaths in this RTOup 
were as follows (i)abo\ aged 5 \Tars wJtn 
perforated appendicitis spreading penloollii 
snbpibrcjucabaceaBand Ba^uscoli emp>'ema 
(3) streptocococ CInp^•c^la In a 7 month old 
girl with brain abseti.* (3) pncumococricem- 
p%'ema in a bo\ i \Tari oIJ with cerebral 
embolus (4) pnenraocoede erapv'Cfna m agiH 

aged 3 with poeumoma in opposite lung (5) a 
bcr\ aged 1 jtsjs with rbeumallc heart disease 
and Ut* VUI pneutnococois eT^p^■enla. 


Thoe were g deaths in patienu tialtJ ^ 
aspiration or dosed drsnogc. Tkse are u 
follows (i) an 8 jTar old giri shk pro^ 
coccus empnema is airewu sko ifid 
boors after admtsaion to tbc bospnsl (dtt 
>'ear old bov with beiiiol>-tlc»trtptortOTt 3 ^ 
pe e ma foDowinj scarict /cm sad 
poeumonia who also had latentith] arfln 
(j)* 13 rear old boy with chronic 
oPtls media reastoidftk, and septi^*^ 
had received pronlyhn (4) ^ 6 \ec e*J hn 
with perforated ippeodioth, perneeiB. Lrj 
abacus, poeuroolhorat, fpootanewi 
taaeous cmpbriietra (5) a teai F 
who entered tfie hospital with a teopmiJ* 
of 107 degrees and a lencocrte ewnt of J 7 JS 
(h-pc \T pnrumococens was boUted fn» T*" 
tom) died 7 hours after tdiniw** w ® " 
jTar old Ixrv with t) pe ^ poetunococra tp 

p^'ema who died 48 boars after admirfi« r 

as i \eflroldgHwltht>T>c \ 
who had rccriiTd falfapiTuUac and 
boors after admhnon (8) a 3 dav 

Slaphj'iococcusaiimisttnpvems wbow 

wo due to staphidococ^ 

. rr j* foi n 0 


who had recci\cd sulfathliiolc W 


rl 


month old pil with t\-p< \ ^ 

erapjrema who received sulfsuna ^ 
whose death ocnirred 3 da>i after 
Most of the (iesths-7 
bef re the advent of the 
However in ou previons **^**4051 

37 consecutive cases In 1915 » Jri* 

or compCcabocu This Is hxiksttve ags» 
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Fig 5 Fmpjtma Ihoraas (nghl) obscr\cd with patient in lateral dcculntus 
position On the left 15 1 roentgenogram showing the fluid level after aspiri 
tion and injection of air On the nght is an illustration depicting the move 
mcnl of the diajihragm and mediastinum With exjuration the diaphragm mo\ cs 
upward and the mediastinal shadow wadens (see arrows) The air space is 
narrowed It is the movement of the mediastinal shadow that is observed 
\fter furation there is no mediastinal movement on the affected side 



Fig 6 Localized types of empyema a Small encapsulated cavitj , b interlobar 
empj ema m fissure between upper, middle and low cr lobes at the lev cl of the fifth nb 


great yearly variation in the severity and fre- 
quency of the disease 

It should be noted that the children treated 
by aspirations or closed drainage were either 
in too cntical condition for open operation or, 
if observed by the fluoroscope, it v\ as found 
that localization had not occurred and there- 
fore the open operation could not be done 

COMPLICATIONS 

The number of complications varies from 
year to year However, there does seem to be a 


decrease since the sulfonamides have been 
used In 1936 in addition to the 4 deaths re- 
ported, the following complications were ob- 
served draining sinus, i , pneumonia on 
opposite side, i , chronic empyema with toxic 
arthritis, i , bronchial fistula, 2 , and 2 children 
were admitted because of chronic empyema— 
155 per cent of the patients treated In 1941 
and 1942 in addition to the i death reported, 
there were i subcutaneous abscess, i glomer- 
ulonephntis, and i bronchopleural fistula— 7 
per cent of the patients treated 
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strMHAjn 

I Rib resection with open diuoage I» the 
method of choice in treetin^ empj-ema thoiacU 
in children 

1 Since the td\-ent of the tulfonamidc 
drugs the use of the flooroscope U necetttiy to 
determine the proper thne for this procedure. 
This Is true betnosc other cTiten* sacb as the 
charteter of the pus, leucocjic counts and 
temperature range are r»t reliable guides 
when the salfonamldes arc emploj cd 

3 ilethods of fluoroscop<c observation are 
described 

4 A ttudv of I&4 cases of emj^-ema before 
and since the oae of tl^ sulfonamides rexeals 
the foDowfng observations (a) The Inadeocc 


of tbe disease Tarics from jnr to jart 
apparent!) uninfluenced b\ their ft>tV 
ia a greater inodeiice ol lorahad hfCki 
empjTma (c) streptococcic ard ttifiiU-f 
cic varwties are not as ♦ertros u fcrnnh 
the star In the hoipfts] k protmed (t}ix 
roortallt) U much less (f) coaiphaiwMi 
leas frequent 

RErCREN'CL^ 

Siu V J IL J laduus U !«., N a 
An. M 0 ^ or f}) 

t. BcQUoaOtTaos H B u»i,Bm J \ 1 
Am sii, 8 9s 

i naijx. VcH V Sort Cjm-Otat bkrat.C-' 
SoiX MJ T 7 

4 1. rs. Tacw-ia II ud Bin, Ervn B N t 
t*od J tJ 9J0. “J 



INJURIES OF THE PARIETES AND EXTREMITIES 

SUMNER L KOCH, M D , F A C S , Chicago, Illinois 

The Care of Wounds under Emergency Conditions 


I N the foregoing discussion of wound treat- 
ment it IS assumed that the patient 
comes to the surgeon promptly after m- 
3ury and that there are adequate fa- 
cihties, assistance, and time to permit him to 
carry out the surgical procedure indicated 
When one is suddenly confronted with a large 
number of mjured patients, as after a fire, ex- 
plosion, tornado, and air raid or under con- 
ditions of war, one must adapt the treatment 
to the conditions at hand Organization and 
foresight can help immeasurably though no 
amount of plannmg and preparation is efiec- 
tive unless cool heads are avadable when the 
critical moment arrives 
Under conditions of stress and with made- 
quate facilities for carrying out surgical treat- 
ment one can accomphsh the greatest good for 
the greatest number by givmg skillful first 
aid care and sending patients as promptly as 
possible to hospitals where adequate surgical 
care can be given 

What constitutes the simplest form of skill- 
ful first aid treatment? The removal of any 
free foreign bodies, implantation of a sul- 
fonaimde in the wound so that its bacteno- 
static action may arrest bacterial activity, the 
application of a large sterile dressing, band- 
aged with moderate pressure, and of a splint 
to immobilize the injured extremity For the 
majority of patients such primary treatment 
IS adequate For the complications which de- 
mand immediate attention, namely shock 
and hemorrhage, special provision must be 
made 

If well planned, emergency treatment can 
be earned out rapidly and effiaently for a 
large number of patients and with a minimum 
number of highly trained personnel In other 
words nurses, hospital orderlies, and the per- 

Sch«J' Department of Surgerj Northwestern Medical 
^ Itis article appeared m the January 1943 issue, pp 


sonnel of medical regiments under the direc- 
tion of only a few surgeons can render mvalu- 
able aid if the principles stressed above are 
kept in nund namely, not to add infection to 
the open wound, not to add further trauma 
It IS not difficult, for example, to visualize 
an “assembly line” which consists of very 
simple equipment two or three rows of wooden 
supports upon which stretchers can be rested, 
and opposite them tables with sterilizing 
umts, instruments, sterde dressmgs and ma- 
terial for splints (Fig 26) At the entrance to 
the tent or hut is a supply of masks, and as 
the stretcher is put down before the examirung 
surgeon stretcher bearers and patient are 
masked Needless to repeat all personnel 
withm the tent or hut are masked 

The surgeon, one of the most experienced 
men of the group, must decide quickly whether 
the patient should be taken immediately to 
the “shock tent” A, whether he should be 
taken to the surgeon at B because his blood 
soaked dressing indicates that active bleeding 
IS going on, or whether he can be entrusted 
for the application of the dressmg to teamed 
nurses and orderlies at C If after the patient’s 
dressmg is apphed he requires more than a 
simple immobilizing sphnt he can be taken to 
D where the sphnt team is provided with 
equipment for immobilizing fractures of long 
bones and for complicated cases 

Such a unit could function with only a few 
well trained surgeons one as diagnostician to 
decide what should be done immediately, one 
to care for patients with bleeding wounds, one 
to supervise the whole, to direct the treat- 
ment of shock and supemse the apphcation 
of dressmgs and of splints An anesthetist to 
aid the operating surgeon with nitrous oxide 
or an intravenous anesthetic, and a dental 
surgeon skilled in the use of plaster to direct 
the sphnt team could give invaluable assist- 
ance 
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(Xn-Knjjlv fuch a limple acheme could be 
cTpanded iixlcfinitdi In proportion to tltt 
penonnd aivd equipment a\tfUblc. Elapcrl- 
cnced aurpron* -aould agree bo'?re\'er that 
urtder emergenej CDDditKWu smrat of 
r(\alhdy small nu ani phystcaiU stparated 
can render more efficient Bervkc than a iJngic 
larjcc unit which ma\ caadv be handicapped 
b> lack of adequate facflitlea for entrj and 
exit and for tranaporting patknla. 

In the fint World ^ar for example Uwaa 
found ad\-antageoua to arrange ca*ualt> dear 
Ing Hatxxtt in groxipi of two or three lo time* 
of itieii one ttaDon would admit lOo or joo 
patienti and then the stream of wounded be 
diverted to the next station so that a bottle 
neck would not de\Tlop near the bead of the 
line doe to difficoUtie* in cajing for the pa 
tienU fint admitted 

Not the least Important eJement la the sue 
ce« of a plan for caring for a large number of 
petkmta in a short perM of time U the choice 
of a Bte for the hrst aid station It should be 
pUerd so that ambulances and trucks can be 
unloaded and leave without interfering with 
m coming vehicles and permit evacuation of 
treated patients without interfering with the 
transport of incoming patienU- The OMst 
efficient use of tran5pEXt would r«Kilt if 
ambulances freed of tbw load of incormog pa 
tients could pan on to the exit of the sliuoo 
and take on patients readi for e^'acuatKln to 
hospitals wbm adequate lurgual care could 
be giNTU 

CHEUOTHEHn Df THE TaH^TlIEXT OT 
woerNW 

Man\ invejlisraton ha -c emphasued the 
fact tmetenaJ cooiamination U a common 
occurreiKe in open wounds whether acci 
dental or the result of soxgital Inaslon Ives 
and HlrshfteW for examj^ reported that in 
30 clean surgical cases bartena were r reovered 
from all the wounds. In 1 recent stud^ Pu 
i««WI Melcne% and Spaeth found baclena 
present m e\Tn oce of too fresh untreated 
traumatic wounds In neither report was It 
stated what percentage of the organisms found 
were pathogenk In Ive^ and HirshheW ■ 
teric* lnfcctL» de%Tloped p onl\ one case 
No statement t» made m Pulaski Mcleiw% 


and Spaeth s paper u to thr rrwii 

meot esrepl that do ca><s of fj 

aod no case* 0 f t rt ■ nui developed b tie 1 

from which these oiginimu acre prsn 
cases, per cent of the total) tnananlt 
mg Instituted to prevent their artirkv 
The general rccognlUoa of tir tirt t'j 
bacteria art constant cnalanmaaii of ipt 
wounds hac been the doralnatltg {kus h c» 
constant search for roeini 0/ de>tnpvl^ iV 
bacteria and this effort, ofletufireiiedb r 
dividuals without surgical tralaiD;; hat 
InfreqoentU Ignored crrtiln fndja^i 
facts, naniclv that not all baclera prrd ■ 
open wounds art palhogcsic that (tcLo 
ago man was fortri to develop la rfawt 
Immunliv to pathogenic baclt^ ul iL: 
this natural defcmlce mechsiun h nx 
effective when bod) tlsucs arc cnajvri. 
when no Wood dot* ait prewnl Ifl the *7= 
and when the affected pint b kept at rta 
Fortbertnort as L •ocs and Borhask bn 
pointed out in tbelr eifelloJt rerlrrea W 
aalfooamide thenpv sucressfn] cbesoOcap 
depends upoe thespeoficeffectofaibwyi 
a specific infeclbus agent, u rwapfifiret 
the treatment oL f)'phD[r and mabru 


The topics! spphcsiica of l o kcw kl r emo 
>• coamrv lo Uifa fnodaineolal owtcf* ef an 
tbertp in I mpecu. 

locsfir cooccstnUfio of ibeg k»os« t 

n imJcaJly Scwxfl’r ll i» peemed 1 » 
the rOotj cf lie dnif* lo Indode u rwn 
rrbUTrb iowmIUtc bscUrii by " 

coocmmnm cf lie riimifsl smt iV (•< 
possl 10 ow wlfoosmWe* m „ 

caixtt rotymtCTohisl wound UfecUrs* , 

iberdcTwrtoro from comet) ixesJlMniis I fa 

dsU dcmooMrsl tJiit wsiemk*^ 

Iratioe* of wd/oeamUri sresl fctU 
•ixJ tbjt wider sfltdwrteriiJ Ktks h F*i^ 
hteved br llw«« Wfher coo^imi*^ U 
Kn* ibe ufiporuace tf dab <*v i** 

U)<nld V* apoe ibe breadesed coscerf • 
ifcrrspvraiJwTtks “P* 

-tWu ttriU xUtef crin^rr^ 

reasrd lo tie effect of toesDr 
iBtiJr* poo “">d heslma Apfwff^ < 

rretner from the toiK eflecu 
IrsMfmrdi tnm ST 

the drop but there b DO Infers* ^ 

of recovery of poirooed ceD “Pf® P 
di m coolilnim J 

■smblt fsetoo of iofaUEt ®d krtl 

the dnip siri the sdvbshiBty of pareetenl 
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I ig 2(1 A simple scheme for gising first aid under cmer 
gcnc) conditions to a large number of |xitients Stretchers 
arc |)laccd on wooden horses Patients are sent bj the 
examining surgeon to the shock room or lent, to the 


operating surgeon at H for control of acti\c hemorrhage or 
to trained personnel at C for simple wound dressing Com 
plicated splints if needed, are applied bj a splint team 
atD 


mtntnl Iherapv must bt considered in this regard 
further experimental cxidcncc must be axailablc 
before the cfitcl of localh implanted sulfonamides 
upon wound healing can be properly evaluated 
“Sulfonamide powders may be partially sterilized 
by dry heat at 120° C for one half hour and dusted 
onto open wounds in doses not to exceed i gm per 10 
sq 111 of exposed surface For intra|)entoneal use 
the dosage should never exceed 5 gm and 10 gm 
should be the maximal dosage tor any wound 
“Sulfanilamide is absorbed more rapidly , excreted 
more readily , persists as cr> stals and chemically in 
the wound for the shortest period of time and is more 
soluble in serum than the other sulfonamides Sulfa 
tliiazok sulfadiazine, and sulfapvndine follow in an 
order of decreasing solubility T licse facts may serve 
as a basis of selection of a particular drug or combi 
nation of drugs for local application For intra 
pyiloneal use sulfanilamide seems to possess the 
advantage of ready solubility The more rapid ab 
sorption deercases the risk of a loeal foreign bodx 
n action capable of |iroducing adhesions and subse 
i|uent intestinal obstruction In the management 
ol 1 xiraperitoneal wounds with infrequent oppor 
luiiity for a eliaiige of dresMiigs it would appear 
dcMrabb to combine sulfniiilamide and sulfadiazine 
to in--ure rapid diffusion of the drug throughout the 
"oiiiid and a prolonged local elTecl Sulfadiazine is 
preleralile to siilfathiazole because it is les^ {,,^,0 for 
nils the failure of the sulfonamidestodilTuse readih 
juto (loTfl 111(1 tlL\ ilnll’cd 'irguc*' for a pre 

iniiinry iiietiruhnis toilet of the compound wound 

U siunild be emphasized tbit the sulfonamides 
are normally bacteriosi uk anel not baelericidal. 


although bacterial death has been achiev ed in the 
presence of phy'siological elevations of temperature 
(qo-C ) 

The rather enthusiastic clinical adoption of local 
sulfonamide therapy has failed to provide factual 
data for analysis of the extent to which such treat- 
ment has fircycntcd the growth of bactena in 
wounds The results arc encouraging but final cv alu 
ation IS dependent upon more careful study of the 
bacteria present in the wounds at the time of treat 
ment and observation of the eventual fate of those 
bacteria (Lyons and Burbank) 

I leming has also emphasized the fact that 

The sulfonamide drugs arc essentially bacterio 
static, I c their actual bactericidal powers art small 
as compared with their fiowcr of inhibiting the 
growth of sensitive bacteria The fmal destruction 
of the bacteria has to be accomplished by the natural 
defenses of the body, and U follows that the more 
elTtetiye are these defenses the more cITectiye will 
the result of sulfonamide treatment appear ” 

It is not unjust to sax that o\trcmphasis 
has been placed on clinical results obtained in 
cases in which exact information as to the 
presence of pathogenic bacteria their tx-pc, 
number and xarulcnce has been lacking Most 
surgeons are agreed that xvc need more infor- 
mation on a number of basic points 

1 \\ bat are the pathogenic bacteria com 
monlx present in eontaminated wounds-* 







Of 7 Lrft, -V drrUajt cvt u af tmnhabtt trmc la iWV wuWUf EaWu m m kriKr^uK 

bHr“n lo ifrt' qracUj md BodMnals- ntdcr tap (cn coataotn fat »«W 

tMMMcptielaifllrTafc TfcpTOW jan mtaia (froB Un tht b« er ilxlf V« Ivitr Mmb vb^tW bj. 

Jen to rarw ) ttmle to« d» Ibjt* <lrev<^Bfi, 4 4 ucWs ft4T0e baifcu fVjw*, ittrik krtotui lyTuiitt 
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per ml tJcoM, rap Bktici^ a<k>(fa(», D»tiB nfatMo an^aper m> ^ I* V kM m i1>T >* 
« dirk tro* bo^ cad boric Kilctioci lo Hand n^*<n pj tram the oood 

[a ueot d the Mn. I'emtctaBfmeU kepc la iheBaalcT Fit »S fie^m dmuibrnAcd italVl^d k 

cerrend porretaa tr«l’ tad «mb maUuuuu m tbs larter ob tW bnUde tthb uxf ae tt u1i»ijli *4 ark 
Stenb prtnlaxaa ead doe isMe dBbaettt «r lepe la <lraaia«e \\ Uh kuk pEaetu aae caa ekaa« 

■twil werH perceida CBBtiliHa. C«t mta^ taife. qdi^ auj abl h«^ U eer^ ertr* far tk 
baadacR aoMon 4a4 drmai (ottf* la Baten )w an Wtvt aad « lofmfrrTfree nalxaRna 

a In whit pmpoftioc «{ open wound* m volved, bowtvtf m*> »iidloli)e«eifcian 
nch bacterii present? of a dfsriutfioo of tntmnt cf im^k 

3 ^Tiat t* tiicli •ouree? Wjthljifettioiipmentiniin^eBswoiiie 

4. Cm these bactem be ellnunsted in first probfeo b one of dafnai}%. Btkrtli;' 
pratest pert by simple medumla^ cleansing ca 3 and eSetth-e trettment cm 'x 
that does not Injore ll\-ing tiuife? the mrgeoD must answer three frnort®*- 

5 If simpie fround deansiog ts eflectlvc 1 1* the infectwo a (EHirw ifrewijfiticf'' 
within a boirrs after Injury bow long after Uon oris it locallred? 

wnrdisit still effective^ 3 If it h localized what b the otecflcD^ 

6 Do chemical agents— the solfottamidcs lo xation? 

particular— prcimt the drvTiopment of In- y What b the ausaU f orgaono ® ® 
lection in a wound contaminated irflh patho- ganiam*. , 

geoK bacteria’ It is a trefl recogDhed sWmS 

7 How can tbe\ be used to best advantage’ that in the presence of an 

Jlani sertoui efforts are being made to hod Infection ercept In some t)-pcs ^in^rt 

the answer to these questions, and It is not due to anaerobic bacteria, tdnr 
too much to hope that a definite, logical and treatment li contralodicited and 
more cffectJvT method of prmTOling mfecUon mDl achle^•e the best results Irt 
of open wounds than has been t%'ai}abfe in the from operation and by doing cverjuiBi^ 
nast wiH be e%xihTd m the near future power to Increase the patient s 

combat the mfeetbo b\ 

noTCTEO woexD* ^ts, if soch are 

The cart of infected wounds is 10 well de- eroploj local treatment *^dcli 
jcnbed In modern tertboots of surgery that it Umit and locallie the Infection. ^ 

b needlesa to discuss It again m dctaQ \ maintenance of fluid rrert*!^ 

lidef turamarv of the surgical prinaplc* in dunioatioo are cardinal arm e“ 


KOCH INJKRinS or Till 

obligition'; Speciiic JicmoUn-rip} if llu 
causative organi-m is Iiiown blood Irntis 
fusion Iroiii inimunu'<.‘<l donors (Ia oils') and in 
certain ca^cs the u'-e of !u pann can Ik. of \ i r\ 
great help bulianilamidi. and ‘^ulfadia’ine 
ha\x pro\ed to lie of Iiiosaxing \aUic in ua«(.s 
of acute spaading strcptocorai'^ initction tlu 
mo'^t common and most dr< adtd form of at utc 
sp'cading infection *snljatlna7.oIc, bcraldcil n< 
of particular a alnc in stnplulocoicu'i iniiction 
has not proacd as clTcctuc as had been antic 
ipatcd 1 he control of si iplulococais infec- 
tion IS still a balilini; problem Recent worl 
with jicmnllin has gum pTimising resuUs 
and the first rejwrt of its rhnieal usc on a large 
scale appeared rcctntK m a prebmmare re 
port In 1 anon and ( bnrchni of the tn almeiil 
of a large group of biinieal patients at the 
Ma.ssachuselts General Hospital Locall\ , the 
application ol large warm wet stcnlc <lre sw- 
ings that help to maintain the circulation at a 
ma-Mnium and cleeation of the affected part 
to aid in the return eircubiion and del i\ the 
onset ot px'siee congestion are of dclinite 
\aluc in helping to bnng about loeabaation of 
the infce lion and in relie\ ing the pain of acute 
inflammation 

Tlic s%mploms of an aente spreading infec- 
tion arc familiar to ecera tliird jear mealical 
student high feaer, rapid puKe, prostration, 
diffuse inflammaton reaction of si in and soft 
tissues, incrto-sing in eatcnl and inlcnsiU as 
the hours go b\ , and red sireal s extending 
pioMmalward from the site of infection— 
V armng signals of a xirulent infection spread- 
ing along the 1\ mphatic a cssels 
Confronted with such a picture it is obxaous 
that the surgeon is dealing with a diffuse in 
\asi\e process whicli cannot be helped by 
local inasion, but which ma> be greatK ag- 
graxated b\ anj surgical interference with 
nature’s effort to combat and localize the in- 
fection Since It IS often imjiossililc quickly 
to identifj the cause of the infection one must 
resort to the empirical use of sulfonamidc‘5 
because of their demonstrated xaluc in arrest- 
ing rapidlj spreading infection, but remember- 
ing that the a\ ailabic drugs maj not be specific 
for the infection present, that some organisms 
are sulfonamide resistant, and that allliough 
the causative organisms may lie rendered 


PMUITLS AMI rAlRLMllHS 

Imterioslaticln tile (Iriiggixeii theincclnnism 
tint deslroxs bacUrn in the blood stream 
and bode tKsiii s max not function normally 
and the inffetion max continue and progress 
ilie imjKirlaiue of gixang snlfonamuics in 
sufacitiil amounts to sunirc ns jiromptlx as 
jxissil)!en lilond roiieeiitration oi 7 to loniiili- 
granis per cent lias bn n sire -.-cd repeatedlx bx 
long I orkxxwid, and minx others 'Jliene- 
eessux for maintaining adequate fluid intake 
and elimination ind for v alching tlie patient 
careiiillx lor signs ol toxemia, retention and 
renal iinolxemeiit Ins been repealedix im- 
plnsized 

In lilt presence of localized infeelioii the 
surgical pnnci|)le of sft wr.m; (uicqitcti droniofic 
.1 U r > 'urin of i.tial slrucliirrs is 

the tir't ciinsideratioii 1 ills ni'icssitatcs ac- 
rurite ebagnosis as to the site of infection In 
•yjine ca.ses the iliagnosis max be obxioiis, in 
other- recognition eif the exact location of an 
ace unnil ilion of pus requires thmiglitfnl con- 
sider ilion ami interpretation of the s\mp- 
toms tlu jialient presents Manx a hand, for 
tximple has bee n irriparablx injured bee uisc 
ot the failure to nnl e a correct diagnosis as to 
the loeation of pus fonnation, and sceondlj 
bx f iiliire to eonsuh r linv the infected .area 
inight be drained with inimmiim injurj to soft 
tissues, nerxes, blood x cssels, and tendons 
\ftcr an infected area has licen drained tlic 
wound innsl rereixc clcanlx surgic.al care until 
healing IS complete (1 igs 27, 2b) One of the 
commonest errors in surgical jiracticc, both in 
Iiosjutal and office is the addition of further in- 
fcetion to that alrcadx present Just as in the 
immediate care of open wounds unmasked 
facts, unclean hands, instruments incom- 
plclelx sicnlized carrj a constant threat for 
tlic patient x\ ilh an open x\ ound Anx one xx bo 
has seen the lellt.ale bluish-green color of 
pj OCX ancus infection appc.ar on the dressings 
oxer a xxound, and xtatclicd the ajijiearancc of 
the identical color on the dressings of one pa- 
tient after another tliroughout the ward can- 
not doubt that the strcjitococcus, staphylo- 
coccus, and other tx pes of xarulcnt organisms 
can be earned from one patient to another in 
Ihc identical fashion in xvhicb the Bacillus 
pyocj'.ancus is so often inoculated in the 
wounds of successive patients 
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DvuiuiL rrm or n<TEcTiox 
A tpedtl word *lioQld be added cooccmlog 
PO’ mnl tjpe* of faifcctjon, became llie\ de- 
mand anusuti trcatment- 
Cai taitireiu is a inremding Izifectioii, often 
raptdlv spreading, In contrast to tajidiv 

ipf r s am g pyogenic infectioni> reqedra acthv 
ftimcal treatmenL A fool tmdilog discharge 
wblch In the eariv stages may consist onir of 
heiDoiyied blood, from a iround reccivea on 
the street, on a dirty road, or as the result of 
a penetrating injory and particalailf If the 
injury has bra of a cruthlng nature and hai 
involved masde tissue should ahrays sograt 
the possibility of Infection srith a mwnt 
anaCToWc organUtn of the poup typfficd by 
the Clostndhmi welchU If In addition to thie 
diaractcristk; srormd discbarge and history of 
injory the edges of the arrand are blacked 
and the skin ahoat it mottled with a gmnbb 
rellov dlKokiratloa stmiUr to that resoldng 
Irom breaklQg down of blood cells In the tub- 
cutaoeoas tlsnres, one can be fairly certain 
that mlooscDpic enmiaatloD and eultnres 
of the wound discharge tQI thow the char 
acterlsdc rod shaped CkiatrkLiaia vekhU or 
another of the organkms that produce gas 
gangrene. The escape of babbles of gas when 
pressure Is applied over the edraof t^ wound, 
and the denionftratJon of gas In the ttisoes b) 
x-ray examlnatioD are late symptoms of dlag 
nostic valae, but symptoms that indicate an 
advanced process arid a gra%-e prognosla. 

The treatment it prompt exciiioo of the In 
voliTd tlxnie, which often means excision of 
an entire muscle or group of moscies because 
the iniectioD tends to p r og ress proxlinalwanl 
and dlstalwaid within the substance of a 
musdc and to remain coohned, at first, to the 
muscle or muscles pnmaril) infected Sul 
fadiaxine line peremde (il^eney) which fur 
nlshcs a slow and constant supply of oxygen 
to the wound area, and •erurtt which Is aenve 
against Clostridium welchU and v'lbrsoo aep- 
tiqtie are aU helpful lo bringing about arrest 
of the Infectioas pro c e ss . Irradlilxin of the 
sflcctfd area has been stroQgl\ advocated by 

KeDj Bccaase gas gangrene IS rebthrly UD- 
CDroiDon,eveo among war woonded and air raid 
the roost cflectjvc method of treat 
ment apart from excision of the afietted tis- 


sues, and the r^ve viioe cf tk pui-i 
mentiooed are still wit dtfimtdy drto^ 
Chvnie aadrrwfuiaf tdem nvAia b- 
infedioo with the rmataerocUIk 
streptococcus hare been wdJ dewie^ 
luccmfuUy treated b) MeJewy liebjc 
ttantly emphamed careful itwly cftklr 
terio logical floi* etkI recDgnftion cf tie erai 

tive mlcroacrophiOc bansJjti: rtreptoort 
complete cxdsion of the tnerhiagfagiai' 
mined edges of the ulcer aid of dficaeiki-., 
from h, and dallj dretsingf idik a ck» 
snsoension of active xloc peroiide, c^c 
inch a way that the oxrgcn h ifcriiiyljjn^ 
daring a period of 14 hours. ^\'ha ihrkr 
tnn U broagfat ooder csotrol the cQe^-t 
open wound b covered with ilia (n&i 
Batknal syncr[lsiic gMfrtsr hai tl'O 
partxulari) wcD described br ildcw Et 
has emphsslxcd as dugnostic mtma ik tr 
stantiy widening ulcer wbkb fonai » ih 
gangiTOous skin sloughs thesdrudt^td 
dlsb purple or blolih porpklDdiinted boric 
exoaldtuy painful a^ seedthT to 
and the constant peesence on cohin if t 
micToaerophnic aochemolytlc strntonrr? 
in the advandng margin and of a nctaohu 


staphylococcus in the 


Tms condition has cocobtesUy } 
Mclenej ■ hands to canteiy or kn^ es»J 
of the entire uidarated marga, desolj WT 
cal care and finally covering of tie rx» t- 
lace with skin grafts. 


BOTtXl 

In ipfte of tbe many and cxreOtft ^ 
DOn* that ha -o appeared In 
bteratort with reference to burns It 
anphasfxcd again that berus arc I*rge c*^ 
wounda, and Uie same paoapirt 
apply that have been stressed to tk 
treatment of wouisis— cooiTTskai of 

tainlnated woinjd Into a dean Touiw, *fT" 

tlon of an oedoshe 

pressure, and proniloo for 

the mjured part Siler hss (ocn^ • 

on this method bi the apt 

“pnmarv d cant uig cocuprei^ *” ^ 

treatment of burns. There 

among sur g e ons as lo the necewit j 

petlng end i-nm hitting shock ana 
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of doing so are fairly well agreed upon Un- 
fortunately, there is as yet httle agreement 
concernmg the most satisfactory method of 
local treatment of the burned area 

A primary consideration is conversion of 
the contammated wound mto a clean wound 
by the simplest method that does not add 
further contammation and further injury 
That method, m our rmnds, is not with the aid 
of chemicals but with sunple, nontraumatizmg 
soap and water cleansmg carried out with 
cleanly surgical techmque When it has been 
accomplished, and loose destroyed tissue lifted 
or cut away with stenle instruments, the open 
wound IS covered with a nonadherent dressmg, 
such as a smgle layer of fine meshed gauze 
saturated with vaselme, that does not fix or 
coagulate tissue and that, although nonad- 
herent, permits the escape mto the outer 
covering dressmg of the exudate, the “white 
hemorrhage,” that escapes from the burned 
surface until it is arrested by pressure Com- 
pression is provided by sterile gauze, and by 
mechamcs’ waste or sea sponges outside the 
stenle gauze bandaged under moderate ten- 
sion, preferably with an elastic bandage such 
as a stockinet Not only does such compression 
irrest escape of plasma from the surface, but 
t checks the escape of serum mto the cellular 
tissue underneath the surface and helps to 
iinut the vital loss of fimd mto the deeper 
tissues that is such an important factor m the 
production of shock 

The advantages of such a method of treat- 
ment are many (i) It is simple and concluded 
m one stage After the dressmg is apphed a 
sphnt IS added, if the burn mvolves an ex- 
trermty, and the patient left alone (2) The 
chances of adding further contammation are 
reduced to a minimum (3) The deeper layers 
of the skm, if stdl present to furnish a source 
for regeneration of the s kin covermg, are not 
fixed by a chemical coagulant Expressed a 
httle differently, if only a t hin layer of the 
corium or dermis is left undestroyed by the 
origmal mjury the few rema inin g epithehal 
elements which might furmsh a source for re- 
formation of the covermg a kin are not ren- 
dered inert by apphcation of a chemical coagu- 
lant (4) If the effort to convert the contami- 
nated wound mto a clean wound is unsuccess- 


ful and infection develops, removal of the 
dressmg to permit recogmtion of the afiected 
area is a simple procedure The difficulty of 
recogmzmg the exact site of infection under an 
extensive coagulum and of gaining access to it 
has disturbed many a surgeon m the care of a 
severely burned patient (5) The advantage 
of providing adequate pressure over the af- 
fected area and at the earhest possible mo- 
ment has been emphasized A coagulant 
crust cannot provide the same degree of pres- 
sure nor provide pressure promptly Every 
surgeon who has employed coagulant dress- 
mgs recognizes the fact that exudation mto 
the deeper tissues of the burned extremity, not 
from the burned surface, contmues until it is 
checked by coagulation or by the mcreasmg 
mterstitial pressure in the tissues underneath 
the burned surface The shock which is of 
such concern to the surgeon who is treatmg 
burned patients can be reduced, at times 
averted, by preventmg the loss of plasma mto 
the body tissues 

If the patient is seen late, and the burned 
area has already been covered with grease or 
omtment the advantage of cleansmg the raw 
surface and applying a dressmg which does 
not coagulate the surface and which can be 
removed with minimum difficulty is obvious 
In such cases, too, the use of a chemothera- 
peutic agent to combat infection can be of 
great value The most helpful method of 
utihzmg the sulfonamides m such cases is re- 
ceivmg senous attention m a number of sur- 
gical dimes, but it should be emphasized that 
It IS m patients with large open wounds m 
whom control of fluid balance may be difficult 
or impossible at the moment that there hes 
the greatest danger of rapid absorption, of 
inadequate elimination and resulting toxemia 

If the patient comes with a fr ankl y mfected 
wound the problem is s imil ar to that of any 
other mfected wound, but aggravated by the 
extent of the injury, the circulatory damage 
that has taken place, and the possibihty that 
a virulent infection may be present 

REFERENCES 

1 Anderson, Roger Surg Gyn ObsC, 1934, 58 639 

2 Anderson, Wn.T.iAiL The Early Treatment of War 

Wounds London Oxford Umversity Press, 1941 

3 Blair, V P Illinois M J , 1924, 46 249-252 



196 


SURGERY GYNECOfLOGT AKD OBSTETRICS 


4. Counooc, U. Prnc. R. Sac. M Land., 9A M 

t. U ud Cl wm , E. D J Am. M. 

Am Wi, » JS5 ^ 

6. TT.«», Brrrtrn. LttciL LenL, 94a, U19. 

7 Id«B. Cimid. Pib. Health J ^40. 1 407-413. 


. 3 i t S ab m^ \L J >40, « 7 7 

KlLLT J K. KufioloCT W 37 ** -43»- 
KxjmzTT R. D Am. MTf m J > 4^M- 
. Exiuaut, R. L. Surf G>ci. Obit W. 7J ^ dg 


Iliac*, 31 L, and AIXIK, IL L An. Wi 
3-414 459 H- 

ai. 3 I 1 UXKT t L. Aaa. Smt, w %i y*Vi 
3 . Idcm. 8 mT.Gy . ObiL, m,* MH*? 

1 


J P irt. D H afld Re ma r k J P LavnlW 
g+l TtcMU. 

a*. P aairiaA , D B_ a»l Sam, C 31 >. Aq 


4. LoonoOD, Jem S aod Ltmck, Fnr. 3L J Am. 

U Aaa- MD 14, QJ3-»4o. 

5 tawa,? IL J Aa.3LAM gai, 0 jgg. 
i La«it,P ^ Bum, E. A., ud. OR, E. DalL JofaiM 
BopAIoa Heap., ga dg a?? 

7 L OM, CxAxr J Am. 31 . Am., 93s. } 97i-iff7J 

L Idem. Ann. Sorr., ga 3 37 ^ 

g. L OM,Caucr cmI BruucE, aum. Sav- Oyn. 

CfcM. rintertai. Ainu aorx > »4*/74IR-S77 
lo. Ltcm, Utuca and Quo, Roaccr Noncr*. Laiy.- 




J RsD, UoxT S tad Cirea, G 


3a. Sxm DO».P S u r iny 010,7 g- 3 
33 Sura. V E. SoTT- Oya. Oh* wi, 71 rtci* 
34. Tircxi, Joii Traatmmtof WarWaciMMjp. 

tuTTV NfvVari.PialB noaber m# 

33. TitjaTi, J aad Bims, J 3L fca U J %ia 


3d. UnacR PamaD. Ara Sorf 941, uj 





FV 6 nc .7 


FIc 4. Nonml CMketctriaa Znmt of tnnatioo F% 6 Vj l m t mT xi . M>aartTm t r uil. 
M yt »j«tn q» (Vnq Irft) »»dg» A Ka rtm m dnm«m u ti>t nt Tb« tmmiaa ■ 

(opTirr rifb) TlK uran k dmM ud anp«c( ■> tiial my tdk oaaot b« rk— frri x Mcgpa< t* 
ik> ■ill— fc>«md driitmlgia the ndjftn- athahjrr lllndrahaki Mhn* Uui itiiA. X V* ' 
na (ucfdmiws »mi»e Woe tlaim. X joo J Flf 7 WeiowyT* Tb» lirknte 

Ftf 5- klMMDjtiM* I tcnscBfknf ol Bi}«B>ctrm] firms d “» matuT cttbesn fodJy 
»»w< (tnaol rdk. Tbc ciarf diSmscca sr* Uir in d fjrt nsl jdsad it tm u ihr fy 
sksTY d tW rfO^ AAd tbr dt/vtrr d ibr Liifiljus Iran 1 ^ e^iMMtiiua ru w *** ^ ^ 

(Ilnlcnlma suhAt Uot Usia Xjool kMOcdiT (nodoifcirt' sabs* Uqt »Lu*< ^ ^ ) 


Uc%»mt9tis *f tM r*(TU — Odifraf t SHan md J m U 







ADENOMYOSIS OF THE UTERUS 


OSBORNE A BRINES, M S , M D , F A C P , and JAMES H BLAIN, M D , F A C S , 

Detroit, Michigan 


ADENOMYOSIS may be defined as the het- 
/\ erotopic occurrence of islands of endn- 
metnum withm the myometnum or 
-A. Jl. utenne wall It is distmct from endo- 
metnosis m which disease the heterotopic endome- 
tnum IS situated outside of the uterus 
Under the title of “Ueber Uterusdruesenneubil- 
dung im Uterus,” adenomyosis was first described 
by Rokitansky in 1 860 German and Viennese pa- 
thologists and gynecologists, particularly Frankl, 
first consistently employed the term adenomyosis 
In an article published m 1932 Frankl (13) states 
that he was first to recognize the condition as an 
entity and to describe it as such, rmcroscopicaJly 
and otherwise, m 191 2 Much of the hterature has 
been confusmg, with overlappmg and mterchang- 
mg of the terms adenomyosis, adenomyoma, and 
endometnosis The important contributions to 
the subject m general by Babes in 1881, Cullen (6) 
in 1908 and Sampson (30, 31) m 1921 and 1922 
must be accorded full recogmtion In 1896 von 
Reckhnghausen pubhshed an article on the sub- 
ject In 1914 Cullen (7) reported 70 cases of 
adenomyoma of the uterus collected from the 
gynecological chmc at Johns Hopkms Hospital 
It seems quite likely that the majority of the cases 
reported at that time and smee as adenomyoma 
were really adenomyosis 
In addition to the various terms employed as 
synon}Tns for endometnosis, adenomyosis has 
been referred to as adenomyoma, adenomyoma- 
tosis, mtemal and external uterme endometnosis, 
von Reckhnghausen’ s disease, adenometntis, ade- 
nomj ositis, and adenomyometritis, the last three 
bemg particularly mappropnate It might be sug- 
gested that if adenomyosis were not the term 
employed, utenne or mtrautenne endometnosis 
Mould probably be of second preference YTule 
adenomjosis is frequentty mcluded under endo- 
metnosis, it IS usually not difficult for the mter- 
csted reader or listener to distmguish the two 
lesions Internal and external endometnosis are 
cmploj ed, the former meamng adenomj osis of the 
uterus and the latter meaning extrauterme endo- 
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metnosis, and to make the subject more confusing, 
external endometnosis is occasionally used to 
mean adenomyosis of the outer portion of the 
uterme wall 

The approach to this subject has been rendered 
difficult because of the confusion in termmology 
and the failure to distmguish precisely between 
adenomyosis, adenomyoma, and endometnosis m 
the earher literature dealing with this disease 
The more recent literature has by no means clan- 
fied the subject The greatest confusion concerns 
adenomyosis and adenomyoma To some extent 
the term adenomyoma has been used synony- 
mously with adenomyosis, the former bemg widely 
used to connote what we now prefer to caU the 
latter The two lesions are distmctly different and 
yet m the earher reports discrete encapsulated 
myomatous tumors contammg glands were de- 
senbed One is perplexed, however, by the appar- 
ent frequency with which these tumors were en- 
countered at one time and them comparative rare- 
ness today It must be realized that even m 
present day hterature and medical termmology, 
adenomyoma actually means adenomyosis 

That adenomyosis is a common lesion has often 
been stated but its madence vanes considerably 
m the expenence of vanous observers Lewmski 
reports the madence as 53 5 per cent of uten re- 
moved at necropsy and considers adenomyosis, 
especially adenomyosis mtema, as practic^y a 
physiological condition Fallas and Rosenbloom 
collected 260 cases of endometnosis among then- 
gynecological operations, an madence of i 62 per 
cent Of then 260 cases, 49 6 per cent were mter- 
nal endometnosis (adenomyosis) Von Geldem 
found that m one thousand consecutive pel-vic 
operations at Stanford Umversity Hospital there 
were 86 cases of uterme adenomjoma and 54 of 
other types of mtrapelvic endometnosis It may 
be assumed that he means adenomyosis mstead of 
adenomj'oma Counsellor does not separate ade- 
nomyosis from endometnosis but states that, of 
884 cases of the latter, the lesion was m the uterus 
m 699 per cent Dougal makes the statement 
that for every one hundred “fibroids” there are 
6 cases of mtemal and 25 of external endometnosis 
Dannreuther found that of 115 cases of pelvic 
endometnosis, 39 were adenomyosis and 10 were 
adenomyoma. Dreyfuss reports an madence of 
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114 w cnt of endofoetrksk and adeoomjiMli 
comitoed, 70 percrat of Thkh wuadeoamTDBl*, 

Id B^HircnxnTtl, Cron a cc liom] f i p w fa ^M «• 
vcnld teem to bdkate that adounn'CKk h three 
thoM u prcrmlcot u eodometrioak FranU (14) 
ftata that the ffwp j epcy of irtcrlue adq>o mj i Bi « 
b 8 pCT cent that f mj-omat. 

To evaluate the ei p erienca of ^arkxa aathor* 
00c ibould kocnr hw tbeli ofaemlkm vm 
made tf the uteri cooatltnting the material tren 


3S, “d Ihc mnr tr 

waJ 3J Fraakl (15) hocrm foaafttflrf^ 
patient* with »dcom yu «a 10 rat fa -i 
58 ta the fifth and *5 b the ifaoi iVr >»r f 
Rate* that “we may cooriJer ainatiijoaiif 
eaae which occnn b the preciimaaeric ijf Dtf. 
befcn fflcnatthe^ aad prriwUy sem ahs CO 
paoae, aJtboQgfa It may becccue maeffra 
cnl yean after the toenopaue. 


esamhaed properh •jrtematKiIIy aod carefully. 
If the ttcdy wa* punned in advance aod cxccnted 


if the ctcdy wa* planned in advance aod exec 
V uu pcBfcfallv wnb tmlform data ttconlcd b each 
e for further anaU-tta, or whether atody wma 


made b retrospect. An exact aod proper palbo> 
' ' a U fanpe 


topical cxambatfan of each utema a bnpmthr. 
TbKe blocka must be cut perperuUcoW to the 
eadDmetrial lortace and muat not be talco froot 
the uterine cornua faHure to obwrvc thb pre 
Cttutkm might grphfn the ext remelv hirt loddcoce 
of adenotnyori* reported by aoroe atoon. Obvf- 
ooaly the frequencv with wWfa the lo^ b found 
win depend upon tW number of aectfaxii exambcd 
b each caae becauae the diajimoiric areoa may be 
w iparielT or uuereDlv dbtrawted a* tobe earilj 
mbaod If too few aectfoDS are depended npoo. A 
fair latb should be mabtatoed b et a c m Uw nin- 
ber of blocii uhes for enmlrtatfoo and the 
weight of tbe ncent. Farther ooe ihooVl Loow 


what ofteria were empkned b etubUahbsa dbg 
oycu 


Boab ol adeDOcrvorb. 6ydefiiiJtfam,adei>nyc 
f the e ' 


combta of extetubQ of the eodostetriura bto tbe 
m>‘DiQetrium, but b ft to be aiaumed that tbe line 
of demaitatxn between the two oormaDr b al 
way* a iharp e\*en one? Are aUght bvafinaUooa, 
80 often leen, batance* of adenomTuab l e p r ea cn t 
ing edges of deeper b •agirurioo* demoostrabb 
b) seim tectNniog? Wbm moat <xse draw the 
line b etwcm tbe otocmal and the pathofocfawl? 
Tbeae questkau and other* can be anawered only 
arbitrarily 

From varioo* report* h b fmarat that tbe 
majority of ore* ^ adeocmyoni occur* dodns 
the laittT part of and somewhat beyond the period 
of feftfoductfvUT Tbe connDooett decade b the 
nfth. ‘?V«mTulk found that b hu aerie* of cases 
53 6 per cent were in the fifth decade and that ood 
per cent occurred between tbe age* of 30 and 60 
year*. Dreyfosa stated that 96 per coit of hb 
patittit* with adeoomyoib were over 35 year* of 
age,7 per cent were over 4 and the a wtap age 
was 46 yur*. and be pouted out that thb was 
dbriirctly a duenre of the second half of the gen 
emti T period, many patieolJ befag poMclunac 
tenc OfpatJeoUwithefldoojetrto«r* oolheotber 
haVrft be found that jo per cent were under y» 


Id uacumphcated adenocntab the attn b 
usually froen ilighUy to pe*ilT enlDtrd jj s 
thlchening of tbe cterbe oidfy tMnJi •( 

aisociUca ayo m ctrfal hyperpJajfa. TH* tijds- 
bg b usnalfy difiuse snd aym m e Ufaa l ba an 
danally the enhugement b irregnbi anf uy BS 
rical doe to an bregulor dJtfrfbtUfaB of Ue faicii 
of aherrsnl endometrimn. Etaminalinedibca 
■arlace rerenb a trabeculated wfaori-ILt ir^ 
aoce snd whQe there are 00 clrcuBaafiM as! 
Dies, there are Indefinite poneftrapatfatrf oat 
ctjQSijting chiefly of cooctnufcaDy htpotre^ 
mvometrium ahM t the esdooetrla} idnik us 

aknoBy there are cy*t* b the ctsim li t>« 
Dodnle* whkh are nsttjUv but a few nSBofteJ^ 
dfameter hot which, b rert fa m a wa . ta 
oetftosevmlcralhDetcibdiUBetrt. Ocott 
ally these cyitscoeufft Wood bet^roDrwt u 
so oe case* there are idbeskes tetates tie 
and ether pelvic lOuctBitsdw toawaiJ**ro 
tooeaJ ewjMiwtrioKS or to laotil faftwi rm fr 
rtanioo anhaeqaent to mbperftcoedly 
kJ-irvti 0/ endonaetrium b the uterine w ^ T * 
mvometiium b tenmlly fira, ioiiJ rt , tffvi W 
Mi ci oacopicslJy the troportaat feriw^ ^ 
abooanal p i es ence of endometTiara slum® 
mvoanetrinm. Thb may be b tbe /cam o f 
Ur blanda or strands which are 
dienhr to the endometrial Hnfact- 11)* 
of the uterine wall b moat freqaen^ 
ertenafvely bvofved. The endaewt^g^ 

fUTTWmded Irt- cvtccciuc ftreana whkhwto^ 


auTTOunoca PTCTiccnuo»u»*^**“^~». . — ,\i. 
eol cctopfcaDy without assotjatfac 


should provide the ribrnnab of sdflKKa' ^ 

crdJc mcnstnul (.baiige* of the 
irium are fahhfnDy repcodaced k> 
endoarretrinm, bot actual hJetdin* 

0/ tltt gland* rarely occurs CI>'KktrtJ>- J* 
seoce c 3 blood b these gland* cr e pu 

bt op ce t ed t mean that the giaadicneni®’^ 

with W uterine canal and ibeir 
nutted to empty or drain bt 
communicatior doubtless oflea j !■ frf>- 

seoce of bhwd to there mfapberd ^ 

ably dii^ to the fact that henaorriiagc 
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;lands does not occur Abnormal changes in the 
‘udometnum lining the utenne canal do not occur 
n adenomyosis Invasion of the cervix by adeno- 
nyotic glands apparently does not occur 
Associated Icswits Rockstroh reported the pres- 
:nce of m} oma of the uterus in 70 per cent of the 
;:ases of adenomyosis vrhich he studied, Frankl 
(16), 30 7 per cent, and Adler, 40 per cent In a 
senes of 99 cases of adenomj osis Skamnakis found 
some tj'pe of utenne or adnexal disease in all but 
8 The lesion most commonh found in association 
with adenomyosis was utenne mvoma, vhich was 
present m 53 8 per cent of the cases He did not 
record the presence of myometrial hjTierplasia 
Skamnakis concluded that v hen carcinoma of tlic 
uterus was present, the concurrence of the two 
lesions was merely a coincidence, even if the neo- 
plasm was an adenocarcinoma of the corpus uten 
This agrees with Jilej er’s viewpoint The compli- 
cation of caremoma of the uterus m cases of ade- 
nomyosis “interna” has been recorded by Frankl 
as 2 8 per cent, bj Rockstroh as 2 7 per cent, and 
by Skamnakis as 6 per cent Dre3'fuss found m3 o 
mas present m 62 of his cases of adenomyosis, 
myometnal hyperplasia in 44, both m 40, and 
atrophy of the m3 ometnum m 7 
Witherspoon stresses the theor3' of estrogenic 
principle in etiolog3'’, belieinng that hormonal 
stimulation causes all overgrowths of endome- 
tnum and m3 ometnum, including neoplasms 
This would explain the frequent coexistence of 
utenne myomas, adenomyosis and both myomc- 
tnal and endometnal hyperplasia 

PATHOGENESIS AND HISTOGEVESIS 

The following theones of ongm of adenomyosis, 
and seermngly adenomyoma as well, have been 
postulated bv students of the subject 
I Direct invasion of viyomelnum by endome- 
trium The actual mechanism of such a phenom- 
enon IS not clear, but it may be suggested that 
normally the myometnum exerts a certain physio- 
logical pressure against invasion by the endome- 
tnum with which it is m direct and mtimal con- 
tact, and the loss, absence, or dimmution of such 
pressure may penmt mvasion or mtennmglmg 
Some such biological pressure must prevent the 
encroachment of epithehum and connective tissue 
throughout the body Both Cullen (6) and Frankl 
(14) have championed the mvasion theory, and 
apparently it has been applied with equal facility 
to adenomyoma, a process more difficult to under- 
stand The stroma of the islands of adenomyosis 
mtema is presumably derived from the mucous 
membrane, prepanng the way for the glands which 
are to follow in its track (13) 


a The islands of glandular epithelium repre- 
sent misplaced remnants of mueUenan duct epi- 
thelium (Cullen, 6) 

3 The epithelium origmatcs from mesonephric 
tissue (wolffian duct) (von Recklinghausen, Pick, 
Pfannenstiel, and others) 

4 It is the result of fetal buddmg of the epi- 
thelium 

5 The condition represents misplaced islands 
of fetal mucosa 

6 The condition results from misplacement of 
gland tissue 

7 It IS caused by mvasion of the myometnum 
by’ gland alveoli dunng inflammation (Chian) 
This may be considered under item i 

8 It originates from the pentoneum by further 
differentiation or metaplasia of mesothehum (Iva- 
noff, Mcy’er, Witherspoon, Meigs, Holmstrom) 

9 Migratory or metastatic theory (Sampson, 
32, m 1927) Endometrium is carried through 
blood and lymph vessels and becomes deposited 
in the myometnum (Bcrtner) 

Holmstrom distinguishes between adenomyosis 
uten interna, in which he believes the glandular 
tissue anses from the endometrium, externa which 
occurs on or beneath the serous surface from (a) 
endometnal transplants or (b) metaplasia from 
serosal cells, and a third or intermediate type 
arising from aberrant parts of mueUenan duct 

Over a 10 year penod in the Alexander Blam 
Hospital there were 73 cases of adenomyosis of the 
uterus, representing an incidence of 10 7 per cent 
of aU uten removed Tliese 73 cases were analyzed 
as to pathological findings 

The gland areas were diffusely distributed 
throughout the myometnum m 24 cases, in the 
inner two thirds only m 49, and m the outer one- 
third only in 3 In 5 additional cases only a shal- 
low submucous zone was mvolved The subserous 
zone was mvolved m but 2 cases and in i of these 
there was serosal endometriosis In 13 cases micro- 
scopic cysts were present Some of these were of 
sufficient size to be seen upon microscopic exanu- 
nation if carefuUy looked for, but no gross cysts 
were present In 2 cases the glands contained 
some blood Contrary to the observations of 
Dockerty, the glands of the adenomyotic areas in 
the matenal examined did not undergo the same 
cyclic changes as did the surface epithelium 
Stromal proliferation apparently did occur in the 
latter two-thirds of the intermenstrual cycle due 
to progesterone influence, but changes m the epi- 
thelial cells appeared to be negligible The adeno- 
myotic glands more closely resembled those of the 
stratum basalis and did not participate to any 
extent m the C3 chc change 
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The lommi of tlie iiVtMmyotic rhod* bi the 
lawr third of the uterine wtD laii-atubij ewaao- 
cicated ^rith tbe ciriac* cndotnrtifam and wt- 
tumably vith tbe Dtorloe ganal, u coold be <£0- 
oQstrnted bv' ■ctial Kctkmins Tboee in the outer 
wall did tk3t. 

In a distbet mlooritf ol cua tiere m t/n-wl 
bed hTperpiub ot the B i^iiu i f ir l itni ijioat tbe 
adenoni\'(Xk areax. Thb b tcxna jto- 

dneet a stom nodohifty and mt gii r )od to a 
DOib of adenm n y o cia, althoo^ tbe nodules are 
not actoaO)' neoplittic. It u cooceinhlfi tbat 
adeDomjonm co^ be prodoced tn tbk mam^ 
In Grtfs Aitaitmy (>>) the atatemeot b 
that the weight of tbe normil preetocal) precoaot 
uterm b 4a grama. Of cr oleri In thb aerlea, 
Ti hn»e wtiehu w ere tTallahle, 46 weifbed between 
SO and 350 granta, tbe average h»»ing taws pami. 

The endometrial atrocna b a fomewbat cmbvy 
otde t>'pe of tbeQMtxienIi)r coccfldered lobe coD- 
necthe tbeoe. from whkh tbe endoenetnal gtojids 
are prexumabi7 derived therefore tbe oamc cjto- 
gentc ttioffi a . TheK crib are recoimbed aa 
endowed with a pecolbx icrut^jr Goodul 
ttalei ‘Tbe atromal cell of the ovary b a very 
^-emtO£ lUucigjft . It oow tsm oot the 
ftromal ceO of tbe atenti raot b a ckne •eaoDti 
It b tbe p recu r aoc of tbe giiedokr ttroetuiea of 
aterine mscBU In tbe oast we hast gira 
too modi Btteotba to tbe gkadokr riestenu and 
Dot eoodgh to the itromal crik.'* 

\ ari^ dMetenthl tbtue sofiu were cmploswd 
bi oar Ktiea of cases to dbtfnggbh abaiply be 
endometrbl ftromal and tbe luia' 
Hi i p e d rnnark cclb of tb« mTOmetritun. It was 
foend that Bddenbalo'imodtitcatioaof Mallinv • 
anOme stain, which ntlLrei arocarmlne in 
itead of acjd fvdtila, fambbed the ibarpeat dif 
ferentbtkiQ, ttainbg both cjtopbiim and noclH 
of mnscic briOknt red, ana both otopbsm 
and DQclri of ccamecUre tbm crib and coUagen 
deep bhie. The foDowcij featorei were atriUngly 
apparent 

I In both tbe oormal endotnetnum axsd adroo- 
myoric kbrwk ftfomal crib of tbe endo- 
QKtrinm. aiwl the nnacle crib of the mjennetriam 
poHesKd identical vtalnlsg metksa. 

► 1. A gradual tranaitioa between myometriai 
od endometrial crib occor*. 

i A zone between the two b\ era exbta In which 
ImpoMble to determine if the crib belong to 
the m’Dmetrfan) or codomct rtuni . 

4. Deeper la the endometrium tbe riape of tbe 
crib becom altered, tbe cclb becoming shorter 
and nave phUBp, tbe stalnhig chanctemtka re 
TTv«tntrig tiw mme 


5. Between the btmUtblcrihritlenLf* 
trmin there obti a fine deiate ttnea d 
stains bine In oaotrut to the red-natJ-tv 
itltbl (stromal) crib Thk b Ideatfa] b it 
atrama of the nomuJ mvometrina. 

6, Thb bbe-ftaiaing, letkaharilc tatea. 
the tnw stroma of the endanctrha. 

7 TbeodboftheftxfcmctriicBWBlTrr'ff-' 
to as the Inimtitial crib (cyteemk toea) n 

rtaBy pareodnual crib, as mod n u tk cvrA 
nna« crib <H the niTWBetrinm to atidi dfT n 

gmetkallv related. 

e wfai to advance tbe theory that twimcM 
of dedlfieitntbtioQ or metaphsb, preantb h 
formee leas ffiatuie bet more hi|^ 

ceOs are prodneed, an d tba t these crih naww ib 
potathljty to diffeeatbte Into remeCiJ oj 
which form endometrbl gtinrit, Thb pnmh 
■tmtT«r t the diffoentlatioo of fibotino ti 
oatcoblasts and choodrebbsta and b on a ted 
with the generally accepted theory tkt neelir 
laJcribof tbepemcnewsidIffeTenthtebUQb' 
metriai Urotsal firing rise to eadoBcrira 
Otbo cnmparabfe examples CDsld easlj te faci 
DnUffcjentiarioo, or leas of daftruthun i 
crib, bcjxniDcriy extoanUred h thefieUde 
coh» and b tbe medsubm hr haditsfl-x 

Dco^jtk crib are derived frees catER A 
notably curiace epftbrihl crib, tsd thn h » 
served In oecplaast mhich acquire a fitihi f*- 
free of anaplasia. The same mecharia 
ihetranaidoftlroeDhyperphaat Bap tofawfe 
de ir kpm ent of Unaoo. lo thb ipeda] (tafitt 

cf coarse, tbe resuhant crib are pot Detpianjc,ra 

the aneioo’ b important. 

Tbe alerlne wall b c om pwed cf tine 
moccan, nniscalarii, and sertwa. Thes 

mocoaa. In fact thOT b no sharp line of d™*J- 

tfcn between the erxioroetrinm and 
bat ratba tbe Doe metes gradfiaHs 
w that It k difficult to deter mfo e oactiy u ta 
bcrder-line juit which crib hrioeg I thej*^*^ 
lihun and whiefa to the endometriau^ Ifl 
Instances tbe zone ol cooUct bet « 
h>TTS b represented by a lairiy era 6*, 

tn many other Instances tbe ImebBoCBriirT 

oeven w 1th shallow iDdeatatbca « 
ofeahawtihjmlntotbeinyanetrfam 

constitute* iwactica] dli&rulty b tS rinfO ^ ^ 
a slight degree of sdeooamjsb frezn s sertasi 
unr.'en hne cf contact. 

Tbe entire trtena b derived frooi ^ 

andinthe tenacpitbribl,ci»ne^eU^ 
nn i sd g crib ha w a coennwi t 

gvttiu] tract the slrwre speofiefly cf 
SmMly bdkrrf 1 etonettri* 
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rora the ectoderm and entoderm, does not seem 
0 c\ist Here there is less stability as to cell tj^ie 
,nd a greater tendency for transition from one 
ell type to another which is well reflected in 
leoplasms of the uterus and ovary 
If it may be granted that a transition from 
nyometrial to endometrial stroma cells is possible, 
hen it seems reasonable to suppose that the tend- 
;ncy toward this transition is greater in that por- 
,ion of the myometnum which is adjacent to the 
indometnum, and that the tendency decreases 
iroportionately as the distance from the endome- 
.num IS mcreased This would explam the pre- 
londerance of adenomyosis m the mner half or 
third of the uterme wall 

That the cells of the endometrial stroma repre- 
sent a less mature type of non-stnped muscle cell 
normally composing the myometnum is consistent 
With the fact that some leiomyosarcomas of the 
uterus are composed of cells almost identical as to 
size, shape and staimng reaction to those normally 
formmg the endometrial stroma 
That m adenomyosis the stromal cells are 
formed first and the epithehal cells second is borne 
out by the fact that in this lesion small islands of 
stromal cells are encountered which by senal sec- 
tioning can be shown to be unaccompanied by or 
unassociated with gland formation 

EVALUATION OF STUDY 

The confusion in nomenclature and the promis- 
cuous overlapping and mterminglmg of distinct 
and separate lesions renders any attempt to evalu- 
ate the literature as to incidence and other data 
quite futile 

Adenom> osis has no appropriate synonym As 
a pathological entit}'^ it is istmctly different from 
adenomyoma and endometriosis 
Whether the lesion represents a minor deviation 
from the physiological normal or whether it is 



actually a disease is debatable Mild tjqies are 
separated with difBculty, but the more advanced 
or severe types are obviously pathological This 
can be said of many lesions 

In a strict sense, endometnosis does not involve 
the myometnum witli the exception of the shal- 
low subseral mvasion of endometriosis of the 
uterine pentoneum 

Tlie difference between adenomyosis and endo- 
metriosis IS reflected m the age incidence of pa- 
tients with the two diseases In the former women 
in late and middle hfe are affected, whereas the 
latter is a disease of women durmg their most 
productive years The two lesions are rarely asso- 
ciated and occupy distmctly different anatomic 
sites 




SlRCEkV G^'\ECOLOG\ V>rD OBSTETRICS 



^ ^ Vf wnwi Ith tfDpfa^ ctf 1 1 wua BrnrilWMIiM 

hypcpit— «hgu Oat tndanftri>IM«ndi W b«fnaJW Xti. 


In deaotnjon* Ibe okuds ol CDdaowUh] 
giiodi vt sure n osjerw a isd aure BeqaenJ) 
dtatted m the moer tul/ ot the otenoe wall tod 
ofteo copTtnuofcate with the sracoMl Iavtt Ths 
fOAcau that the m^»4 u n»m of prodoctioa ot the 
ti direct tsTuku from t& asdofoetnom. 
This does lut hoireNer etphin the ertHeoce of 
of efidometrtiLm UrtWr out u (he uiedoe 
nil which pperentl) do ooe cammuaiote vlth 
the mu co sa - From tite (tandpomt of bJstolog}: 
mcr^dwloc tod embryo^enab H seems CDore cor 
rect t beU^ that the cudomctrUl trooia (inter 
dtiil cells) ts derived by process of dedifleim 
tlatioii from the mt’omctiicim These cells mar 
be either Doo-stiiped muscle celli or coonectTve 
tissue celit, a transkjoo Iraa the former to the 
Utter bema not impoasible in tbe ajo((cnltal tract. 
This woolia quit satisfirtorilv xpUm tbe devd 
opmoit cf endometilil tsUnds anv-wfaere In the 
terme nH and sroold also accoont lor thor 
greater prevalence in tbe loner zooe, inasmuch aa 
nonmDy the potenUal t> for m>-o(netJTiiin to 
change into the endometrjd Mtrotni U grcjtest 
tl the endocnetmJ Junction. 

Some of the endoiroctrii] tsUndi are composed 
cnly erf stroonl cells, a sitoatwo which f tproachea 
mtentitbl eodoroetnoaii described In GoodalL 
4 diitittCtkiQ froen adenocn tus H probahh 
not warranted beansewbethcrgWls are present 
O' oo< U ioSt not important, the ssomptioo 
bemj. aiai protaH} cccrectl> so, that the eodo- 


metriiJ stroen (cytogme ftroms) b ctofwl 
of mumatre ceOs espahir of dlilernt/uhe b*» 
gUnda ThiidiffeTeDtlttkDflB) orsTTBSkn 
occoned 

Tbe opuuoQ bat crfies been rqwTwd ikl V 
Doa)'oali, a* wed u other pathacgkil fn^H 
tioDS and b>'perpUfias erf tenae tnoe, m a 
peidenl npon o%'ariin faifloenfe. ThbirtJDi a 
a fciaoDai/le hjpottesis, not cuSy ccataSob. 
and sopponed bj the tact that ideBaB}^ ■ 


erfteo sasna ued with h\ perptufa erf ibe 
i the ntena. 


irium and mjomu of lJp>. 

To a limited extent the a n p ^bre d 
endometn m in the utenne ill undet* 
memtroaJ changes simiUr to tbtae erf tie sacs 
eodometrTum LsoxiJy fcoweier tl* 

Awnrt riirm pn«f w greater limlhrity cjt*rr 

eallt to the itr mm haiiln of tbe 
portiopaliag only shgbtiv or aoderjtmb 
t pwaf c\ die changes. 

Adenomvoso b oolv raidv aswnuieo 

dootnaor ucotna of the titfTUS sad wie* ^ , 
atcidcBUO Adeo o ai y ottt can be defa am 
oot to be potcnUaHy nnBfnant let M ^ 

Ue bclie\-e that we ha c Pfodaced isw^ 
the c>'tcictak irom of the ncrmil 
ts rtemta from the ooo-stnped tnmeJe ct^ 

uocDetnumbi peocm of dediffeTenUJU*|^ 


mjocDetnumbi uuxtswdetuflereaiw 
celU thus produced being Jess mat ore w 12” 
in- csniatv or noteotfahir 


ga XTtBlrr cspaoly orpoteotfahiy . 

u.uofZ« U«'S1. , U<T >1^ 



BRINES, BLAIN ADENOMYOSIS’ OF THE UTERUS 


203 


Adeaomyosis is the result of spontaneous gen- 
eration of endometnal stromal or interstitial cells 
from and withm the m> ometrium, this tendency' 
bemg greatest near the normal endometnum and 
decreasmg toward the serosa 
The stromal or interstitial cells thus produced 
diSerentiate later to form the gland cells of the 
endometnum 

The so-called stromal or interstitial cells are 
eallj parench3'mal cells and possess a finely dis 
tributed true stroma 
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THE RAPID PREPARATION OF E^ESOCKETS 

Major JACK PENV SA-M C, aad Opt. LESTER BROWN S 04 C, 
Pari to* ft, J oli a nndbqf g , Socrtk Africa 


T ile majoritr of w iDjaik* trg ntrfng 
eye etrtideatloo tlut have beo aAmH iJ 
to Brenthont ^LErUiy Hoq^iu] hav-e 
Dot been stnUghtforvaird b that either 
coqJudcUvi. oc booe fmn e a roA baa hem iooi. 
Ihii CQodJtkn Leads to an obflteTatiaQ of the sola 
oecenar) to bold an artlhaal eye. In orte to 
prrmde suitable socket, therefore, some fonn of 
phstk o^KTStke hu to be u erfoc ca e d - 
The dsoal appnmch to dm problem has asnaOj 
CDtailed the complete removal of the ccnjoDcuva 
and an OUler Thlerach graft replacemoit of the 
raw bed. Thh operatke has bra perfanned bv 
mofcing a mold of the desired toexet in gotta 
peicha, covering it with a Thiersch graft, and em- 
bedding It in the socket by performlog a complete 


Tao comphcatlaes mflrtate agahrst perfect le 
fdu in a uir peiCEotage of cases ( ) the In- 
varisble teodney for graft coatnetore and (t) 
septa. 

The teedeacy for graft cootiacture lasts sev 
esal mooths and becaoae of thh tact the mold has 
to be kept In for a consklaahle pieriod the am 
age bebir about j mootha As the caelnctnre 
ti»n<nn>i b ondocmiy toward the ceoter of the 
mold fmn aO dliectJaas, there b a distinct mi 
that the gotta-peicha may burst the bonds of 
the tarsorrhaphy and iloiHy extroda from the 
socket The twk b. of course, mcieased if sepss 
inter v e n es it does, in sphe of all precaulfcns, In 
certain p erc en tage of casex It b therefore obvi 
out that thb type of <‘■>>1 has to be onder dose 
Fm b tnettanl Rad Craa USaxir Umc^U) tm l%a>c 


lopeTvbiOD by the pkstfc iorproo lor I fcnf f 

aboot J menths and sometimes kagre. 

It b the porpose of ihb pincr W pram i 

methcxl of sodret preparation aWebrenh CD 

tractuit b not a dmdvantsgr iqra fa tx 
treOed, and the period of hasp! lunatics fa Wwdi 
down irom moiths to days. 


The pTosthesb used b a Iraapurnt icra 
the sltt and shape of an artihdal cTt. In La 
can be roodlfird as rcq airnl by the sdfidnf 
stent compGSitxm. Tbe scryfic^b pwwtJ 1^ i 
steel rubes set at an angle with the m pv 
pcoterWly and the dux r gen t aims, ^ 
out for a ififtance of mt K ^ 

terferty (Tit i) 

The bed lew the graft b prrparal by 
jnr bV'ft* from hasedJaldy lehhri the os- 

plates to meet at tbe outer and isMTonuH ^ 

a complete ovai iroogh b made, tbe 
befrig lall the rmiciJ height a the pns y^ 

Tbe pfostheds b now covard far 
graft wneh baa been split posurtodT te * 
for drainage. Tbe whcle fa now kept ■ 
by performing a mednim laisaih^^ 
the dn'o g c n t arms cf tbe «ed draaar 

It wiD be Dotfcrd that the conjaagwi* ^ 
dbtarbed but b tDowod to retract f 
back of the orbit This area b kept | . 
charge by constant mime irrigaua u _ 
bdng inlrodoced by a chip lynago tkn^ 
of the drainage tubes, the efibent 
through the other. The graft b, d 0** 
interfered with in any way 


Fit TfcesayOc tTt 


I If. t. Ctsft acTj be. 


Fit- j. Cnfl«e«T^ 
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tig 4 Left, Tension, accomplished bj the old method 
Fig 5 Tension, accomphshedbytheBrenthurstmethod 


The graft tensioa in this case does not tend to 
close down toward the center of a sphere but to- 
nard the center of a circle, therefore the tendency 
IS to gnp the prosthesis more firml) but not to 
extrude it (Figs 4 and 5) 

WTien tins procedure is followed the plastic 
prosthesis can be removed m 5 daj’s, leainng a 
grafted socket which can immediatelj accom- 
modate an artificial ej e 



Fig 6 Left, Photograph shomng the prepared socket 
Fig 7 Photograph showing the artifiaal eye m position 

After another few daj’s of retention at the 
plastic center so that the patient maj’ learn to 
carry out the correct orbital hj’giene, he is dis- 
charged with strict mjunctions that the arti- 
fiaal eye must be worn daj*^ and mght for at least 
4 months and is to be removed onlj’^ for the pur- 
pose of imgatmg his socket 

smniAB-Y 

1 A new method of eyesocket preparation is 
descnbed 

2 The penod of hospitahzation and after care 
is brought down from a penod of a few months to 
a few days 

This paper is published with the kind permission of 
Colonel I W Brebner, O C Brenthurst, and Brigadier 
Sir Edward Thornton, D G M S , South African Forces 


LINITIS PI ASTICA PE OF C\RCr\OMA 


OTTOSAPHIR NLD mad MORRIS L PARKER, M D Fj\CS 
Clucafo, lldaol 


E \ ER tuKT Ibe reCDgnllwo of the n»- 
toctcd or “katliCT bottle Uocoadi 
■od porttcnkri} iloce Brinton • 
dacnptkm of thh dtvue vhtcfa be 
camcd “UnllU piailia, n extenrive Uleratiuc 
OD the oat are i thii leiloQ hai uxamulated. Ae 
ematteroffact irowinl,irho rr\'ie»ed theliteia 
tare up t »Uted that there weir 41 tcnna 

cofoed b% Nirma athon as the nnt appropriate 
namet for thU entity The n3an;> dlfimnt d&oka 
given t thb conditioo imx as an inlet ol the 
niultipl^tv of the win held regarrUog dla- 
caae. Tboagh tbere are itffl opln&a Id favo of a 
tpeofc or ooQspecLhc loflant^tlon aa the prin- 
dpal etlologlad agent produdng linitk pUftica, 
it at cm dar that nuce aod loore ev-idaKe la 
bong brought f rwird b firor f ha oeoplastic 
mtme. 

lo the foUoaiog report tbe reulta of a atodr 
of *6 laataace* of ao calkd lialUa plaatka re 
ghreiL Thla ttudr « aa aadettaieo. not ao irmrh 
for the purpoae of cbrif>'lng the coocept of Unltk 
pkstca doce thla hia bm attempted mten pieri- 
nosly bat nther to tee vbather iaeeatlgaucn of 
a huge atuxiDt of aotopar roateriai acnld dia- 
ther thun rjiWnfTwt vbkfa aoDe 
tfinri cauK HaHh tdaitKa- It ns alto tboogfat 
that it might be oi Interest to atndy tbe metaa- 
tsaea, wbctber or not the liullii pkstka tvp« of 
camoona varlei Irom other cardoomaa in tbe 
ftomnch aa to the t>-pea aod kxabODt of mctaa- 
taaea, and whether or not there b any dlfierence 
In ta n d v al pcrloda. Becsnae of the fact (hat 
antopcy material wu cxdudvely oted for thla 
•tnd> a cocipariaaa oxild eaaOv be made be 
tween the doratkai of the diacaae aod aatopn 
findlogi, m paUcnta with llnitta ptoatlca orct- 
DOtna and In patknta wrth other carciimuiaa 
Only the more pertinent refereocca regfvai for 
more complete UteraUire aee Lj-le, aod alao 
JfATIXLU. m'lncD 


This itndy with tbe examination of 6 
paUcoU Of record! f these patients, ahowmg. 
fitiw at opentloQ or at aoto^ luutb pkstica 


tjpe of audnooH OnJj ihr ajrjnl pm, 
a ho mbaeqoeotlr died arid came to >-? 
indoded In tha itnd} The cEofcal rtori r 
aatopaj findings of 40 patlenti slth u^l-i 
ol gastric carcuHatta were studied fcr 0117*0 
Sfiice the latter acre olemed darirg Ik an 
period u the fonner the reUlKeinihmi / j 
u tis plaatka t\-pe of cardncoa, u cirpr^ 
with the inadcoceof theothertjTOcfcEcnn 
of the stoGBch, could be obtained. T«OBArr» 
of Iml tb pLstka t> pc of ca rcfanoa cf the iKix,! 
of the dexcndine colon doie to the rptsfc Cor* 
and i of the gall bladder ane aVo bdjdtlr 
tbiastady Atantopn'Sfccialittnlixsairo 
lo the of opcn^oo for po»Sbir rrUsaf 
recnnencts aod to sHet of metaitm. fa t 
stances In whici an opmtwo asnctfedrca^ 
earefa! attenlfco was ghtn to the BvtfrTf p. 
of the stonocb. Sbce frttiacDUT lie hia c. 
sirletoQ roold not be enrninw, Bctavtae) k 
these strwtmt were noted ceilj tea sUr* 
Complete blrtologkaJstndjnarreeBdehP*^ 
instance for the speoil pnri sae of esu lWr «» 
dear-cnt hmolcgfc*! plctum of the rtatipi afe 

stomach a bki eren t uaDy ffllgb I aid la thr ea3 

tloQ ^ tbe profnoala. 

It b not the porpoae of tbo cnaaBsmcot** s 
anal tr dhucalry these patients w<h tie U 
plaatka tvpe of car d noma . Ctaly a k* din cr 
te meoUooed, Among tbe rd palienU, *5 ^ 
male and 6 were female Tbe }«nir< 
at and 3 \ean old, and tbe a tik< 

of age. Tbe enrh s>Tnp(e*ns inrJ ^ 
aldcimbly and It seemed th»l sennM a 
n«a la the stomach aas most cocnncelr 
Tbe short thne mterval betaren 
svTDptooM and death of the patwaU 
icbmlt U) nngfcal procevkre I* 

Among iodj patients, the looff^*®J^ 


>^>ears,aiDong4,ltaas jar ai^U*^ 


■ tW Dii^twll ti ruktoo 


mJ swTor siitSMi 
Kii Tiait, 


tientJ came to the 

(fld not permit operatioo. Aa»cg ij ^ 
allb mbcdlancoas types cf caTOwm^ 
stocnach observed duiW 
died without (^jeratlon. The time m 

dUC***^** 
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Flf. t. fig. 1. F*. 3 

Fig. pnMDc* of muy mda r—rmhBng higt dufc udcU tr« cfnki^ — -W if t^r i£l 

time of lug* t jnpbocjtEi. (Iron bei Di j t ai 7l Ia .«i pn|»- (liw rnfutika, X ■) ) 

mice, X St) t »k» |W»A^^iT«rW. ^ 

Fig, *. rieU rimfUr to tiat than ta Figont i. Tb* bQsoQajtayaairio [nptrttm, Xto) 

nixed thnxiglKxit the niin'i,rti, On cetkn the —the cerrect emU be otitfirl 

wall the itnerurh was fauod to be gieatlj Meat ol the showed is the caUft^ 

tbtcienerl. Cnm tectucs often ^cDeasored 15 i>ew foanatioQ of anaccthT tlnafia 

to 3 centimetera. The letioD often ecteiuled in whkhoftenwcrehvail&lzed,andeTmddllKQS 
the fonn of whitish hkioeots loto the cnuscolarii, oat the entire wall of tbcftocncbsodcfuafiv 
the Slsjoents actoaliy forming a rou^ oetw o r t ened the nnacnbula. Along the tben, cr& cha 
which again was cToaaed bf intertedng fibm ct eri ni c of chronic inhumsatice ag * ste 
wUch often pnidoced a bUaon aidthectore with abnodaoL Large exickrtheBal leBcecita xb^ 
the nainrofnd mnacdatnie preaeatiog pfnhah, to be the moat Irequentlf eKscstZRf 
listening bdnskea. ceU. llan^r lympbocrtc* and wdtrytf i r 

The hatologiaJ eiemmts la the sectsona of the cjXa were ctcfUnUf preaenl and 
u itmsffa varied wldei> Hoaever when wwa rdjTnrapboeraclear 

•ectioo* were cadled It beaueedear thattanOar were rekiheiy rare, lhoc*h n lb* ■ 
demetrti aere present m eT«7 tastaiKt:. Theae saipofidalnlcmtberwereqoIlefrtqeetHw 
were cnaaratei^ eo coostateotly that It had to be pointed out that Irmphocyles ant 
be conceded that, fn*n the hittologt*! pfctnre nenvasculaipcaltion Tbcarte n^part cu^P 
alone— wfthoat refere nce to the gross obaeraatsoo larger ooea, showed Timng degms ■ 



2II 


SAPHIR, PARKER LINITIS PLASTICA TYPE OF CARCINOMA 


Jls the glandular structures and the lining tumor 
'ells may either not be recognizable at all or be 
irescnt smgly or m small groups, the other— the 
ignet nng cell mucinous carcmoma, characterized 
)y well preserved mucm secreting cells with 
jasophilic or clear cytoplasm and crescent shaped, 
lompressed nuclei situated at the base of the cell 
jignet nng shaped tumor cells were present in 
,vcry case in this senes Similar cells were also 
arcsent m many instances of linitis plastica type 
of carcinoma descnTied in the literature, particu- 
nrly those studies done more recently by Dixon 
ind Stevens, Chiray and Albot, Monserrat, Pre- 
mob, and Riveros Thus, it seems that the Imitis 
plastica tj'pe of carcinoma is pnmanly an adeno- 
carcinoma in which mdividual glandular struc- 
tures are present m dimmutive sizes, the indi- 
vidual cells early brealung loose from the acini 
but still retammg their ability to produce mucin 
The 3d type of tumor cell charactenzed by the 
presence of hyperchromatic, irregularly shaped 
jiuclei, may be explamed by the assumption that 
after the individual mucm secretmg Immg cells 
have become separated from the acini over a cer- 
tain penod of tune, they stop producmg mucm 
and the nuclei assume the bizarre form, whereas 
the cytoplasm is retracted around the nuclei and 
thus becomes hardly visible 
There are instances of signet nng cell types of 
mucmous carcinoma of the breast on record, m 
which the tumor had produced a number of me- 
tastases, particularly in the ovanes Jprgensen 
termed his type of breast tumor “cancer of the 
breast with metastases resemblmg linitis plastica ” 
There was metastasis to the rectovaginal septum 
Among the 26 cases in this senes, there were 6 
■ females, 3 of whom had metastases to the ovaries 
' and a 4th had metastasis to the pouch of Douglas 
Among the 40 control patients showmg vanous 
other ti’pcs of gastnc cancer, there were also 6 
females of whom only i had metastasis to the 
oran’ Prom this relatively small senes, and 
'from certain somewhat similar tumors in other 
' organs, it seems that a tumor containing signet 
nng shaped tumor cells is more libel}' to produce 
1 metastasis m the ovaiy than are other tumors 
Monserrat verr rccentl} again drew attention to 
the oaarics as sites of metastases from a hnitis 
plastica tape of carcinoma of the stomach 
Clinical findings From the clinical point of 
anew the linitis plastica ^-pe of carcinoma also 
seems to behave somewhat differcntl} from other 
|( gastnc cancers Clinical samiptoms appear late 
and when patients reach the operating table, a 
< laparotoma often shows an immoaable stomach 
" iih pcntoncal metastases It is also notew orth} 


that the longest survival penod folloavmg opera- 
tion was only 3 months, and that among ii pa- 
tients it was II days or less This short survival 
penod definitely mdicates that these patients 
were submitted to the surgical procedure as the 
last resort Eight of these 1 1 patients were found 
to be moperable on exploration, $ of these ii pa- 
tients died from bronchopneumoma, while 3 
showed abscess formations The pneumonia was 
obviously an aspiration pneumoma It seems that 
because of some obstruction and regurgitation of 
food, these patients developed aspiration pneu- 
moma and, some of them at least, were operated 
upon because of mtestmal obstruction while they 
had the pneumoma This fact may also explam 
their rapid deaths Unlile other gastnc cancers, 
the Imitis plastica type does not produce a smgle 
tumor which causes obstruction or is readily 
diagnosed by roentgen exammation, but produces 
a diffuse lesion in the stomach This may explam 
why the symptoms appear late m the course of 
the disease 

That limtis plastica type of carcmoma of the 
stomach constitutes a special form of carcmoma 
may also be indicated by its metastases In only 

3 out of 26 instances was the liver involved, while 
m the control group of 40 miscellaneous pstric 
cancers, the liver showed metastases 19 times 
In 7 of the 26 patients with Imitis plastica cara- 
noma* no metastases were encountered, while 8 
patients of the control group were free from me- 
tastases 

Of the 7 patients without metastases, 4 were 
operated upon, but the tumor was found to be 
moperable Yet at autopsy no metastasis was 
encountered Two of the other 7 patients were 
not sub)ected to surger}' because their conditions 
were considered to be too weak The 7th patient, 
80 }ears old, was not operated upon because of 
her age Among the 8 patients of the control 
group a ho were found to be free from metastases, 

4 were operated upon and a partial gastrectomy 
was pierformed A 5th was found to have an in- 
operable tumor In 2 other patients of these 8 
the gastnc carcmoma had not been diagnosed 
chmcall}, and in the last instance, the patient 
w'as too anemic to be subjected to operation In 
short, among 9 patients with gastnc carcmoma 
and no metastases who were subjected to opera- 
tion, all with linitis plastica t}'pe of carcinoma on 
exploration were declared inoperable (4 mstances) 
as compared with onh 1 patient of the miscellane- 
ous cancer group (5 mstances) Thus, it is evndent 
that m some cases the hnitis plastica type of carci- 
noma must ha\ e been present for a considerable 
time, and that extensive mvolv ement of the stom- 
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pUstka bftd metutues to the peritooeitm, 
peritooeiliDd retroperitonaJ tpsph DOdc^Urtr 
pieocreM, colon, dUptuifni, UroK*, kul plnine 
in?AiCATiOJf or tnjD t 

The fcroM lod mlcroecopic itocDo of cue* 
Wft DO donht that the pfiodpa] ledon b the stoov 
adi, b ererv lottance, wu a dlflaady lofiltnitliig 
catODoma. tAth naned nihacute aod chmuc 
tnftamjpatM tod labseqsctit dlBoae fitmak. It 
k dear that sroady and in a ontaber oC mkiO' 
acoplc aectkns tbk leskn armapooded doady to 
the leaks named Unhb H u ara et H 

□nut be r rnie m l«n T. 1 that— at Evfog pointed 
oat— Brloton, who coined the term ‘'Imlm plat- 
tka was by tw meant certain that t^ procea 
wat not ca D cero u a. Ever tioce Brloton. and enn 
hefort him (tee Howard lor an erteotk'n review 
of the Utmtore) the qaettiott wat ofta raJKd 
as to whether Uimk pkatka wat an inflommatoiy 
leaks or a tomoroot one Thk contnnTTiy 
came qoite apparent aa Ute at t9>7 when the 
▼arkroi f k a t were aired at the meetiog of the 
German Fathdogkal Sodetr Mon leceoUy 
an faiflammatoty ongtn of Wtk plastka wu 
ttrooriy etE^rbanaed ^ Oadladore who cklmed 
iko tnat he waa able to pr od ace in dog* ezperk 
menttJ indtgriiv|iil*>n>iti» froD tt«trt« 

pkftla In the «n*e dmfttmmatkw, by ln)(c 
tloQ of tlhrer nitrate aolntiaD Into the 

ttonach. Saltyhow ako more recent^ deaofbed 
tn^anrw of Contracted ttooMdi at me remit of 
healed ytdegrgouMt Inflazmatiot^ axtd Suiren 
ttreaaed that nothing a un ettfre of catdnoma 
codM be foDod in the patKnt obaerred by hloL 

From the foregolox Wonnatkn it b evident 
that there are receolly recoeded Inttances of b- 
flj rmw fnty lesloQt of lioltit pikstka type. let. 
combfag the recordi of aotop^ and tmglcal oa 
teiial, cmnp ri tlin 6 5*0 antopakt, we did not 
firwj a «fngle tnrtaivt* of Cnltb pbitka of the lo- 
fianunalory type oe a contracted stomach In 
whkh, aooiethDct only after ci te mi r e Ketdi. 
tnnwe ctUt were not dcmorutrahle. There are ot 
coorie, loftama of dbease b Infants dbgnoaed 
dinlabr as pyladc tteooab whkh at topay 
ibowed hypertrophy of the pykrk nnitde without 
any evldewre d Gntwr Bat neither jromlr nor 
hbtoh^li^y can these linUi>cet be emfoted 
with Unilb pjlajtfci. Amoog the antopaie* men- 
tkajed there was a tingle cate which was bter 



regkm and dose to the cardiac end. There were 
typlcaJ tears and brge a mifua tatloos of lymph' 

^wS 0» t*»T 


ocytei troond Bnaller trlerfes atU 
endarterftk changes. EeJde5,tieTtToet=^ 
fa the left lobe of the Dver to ooe cf t£d jk 
itooadi wat adberenL \eitheT pwh ml* 
tologkally coold these Mom tc oxirei td 
alinhfaplajtkatypecfcaitiBcoa. Tkhxy 
character of typtuOi fa the ttoaod kakn 
ttretaed prevldotly by Fair 

Dark cells witlwot rrccgnlah)ec}iaflKc 
hvpmhiomatic, irierular mdri I re tf l«?w»r 
imce they irte m bie mfianmatay edh ^ i 
coniUtnte, fa nony tectfcirt, tht edy tra! 
ceOt. Ftoen a revkir of leportrd ores d fci 
plastka of both the cancer and the lulin^ i'^ ' 
type it berldcnt that theecdbLa^cffiala 
enmmteitd. Mer atreaed the findbtt d cn 
■JonoJ coOedioDt of daricb ttafari ah thi 
were dkjpxacd at “probab^ toner rdk £iH 
who bdimd that birilh plaMia h 1 petL 
form of gastric cardnooB— the adot^nkk 
and drffrra^ rr4iv>m< — eEmbaSied tU £)■ 

itgaid cf the fad that cpfthehu aflt h thttp 
cf csncTT may be reduced to a miBiaweiact 
bigefy dhonpear hadkdtobdHktkayr 
of eoppoMii DCB%n dohodi cf the ptlokar^ 
cf the entire ttocach. Oo mknacep ca^ 
doo Ewing foQsd ceDi wrlb kypotim^ a 
eJei, and boiated crib with rsocoB 
weD as ibdtle roes ef celli roeslis* pi* *' 
fa the fibreot tome. lit cavladed tBSttl Pr* 
d hypertn^Jik pykA UrBcah md 
rbeoa of the ttcemch fa tdohiaretty^fi^ 
caiciDOcQv Tbe remits of o*t **fT ** “ 
agreemeit wUh Ewfag. 

UuUUika} fiUnp. The hlttofaekil 

fa there cancen warrant their il— 
apedal entity Tbongh “tdrehre* 
often oaed as a tvnonym far Bnitii 
of cancer It most be emptashtd thti 
ifanply hnplM the firm CMBto«ry®'* 
•'ScS^ earefeoma, by 
UkrK t be a cardnoon. rfrapfa 

cteda and bands of ceOt, rich fa fdlynas^^ 

Tbete can be no qoeitfcii that 
ca icin on a oittt fa the ttonaca, wt 
ioregdog nalerial It fa ck*rj^ 
plastka type d carcfaoeaa fa rtrkdy 

“SL Ihe bktoltglal ttody K i> 
thii ourinooB fa originally « 

with the prafactioa d mucin by j 

dWdaal cells. At haibeen pofa«d«^*J^ 
os (19) in a atndy cf m«i° ^ f 

modnout adenocarctnocca or *"*" ^ _j2s. 
oos cardDoma, fa wtkb the i«cirrc«» 
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'atients with gastnc carcinoma and no metas- 
iises who were subjected to operation, aU with 
le limtis plastica tj^ie of caranoma on e-?plora- 
on were inoperable (4 instances) as compared to 
::n]y i patient of the miscellaneous group (5 cases) 
Grossly, and parhcularly histologically, the 
nitis plastica tjnpe of carcmoma must be dif- 
1 rentiated from other types of carcmoma It is 
haractenzed histologically by subacute and 
.hromc inflammation with much fibrosis and hya- 
rmzation, by the presence of small darkly stained 
eUs with httle cytoplasm, of small cells of low 
uboidal shape with transitions to typical signet 
ing-shaped cells, and by miniature glandular 
fractures Metastasis m the hver was found only 
times, whereas among the 40 miscellaneous tj'pes 
f carcmoma of the stomach the liver was m- 
-olved 19 times Among 6 females, the ovaries 
'bowed metastases 3 times, whereas among 6 
emales of the nusceUaneous group the ovaries 
'rere involved only once 

It IS very questionable whether Imitis plastica, 
n the sense of a purely inflammatory lesion, 
' nsts Among 6,520 autopsies there was not a 
-'mgle instance observed The only chrome in- 
flammatory lesion m the stomach, in this group, 
, vas diagnosed as the result of syphihs The 
hromc inflammatory changes m the stomach m 
•'nstances of the limtis plastica type of carcmoma 
_ vith severe fibrosis may be explained on the basis 
if early, so called, serous inflammation and re- 
-mlting overgrowth of cormective tissue as it is 
mown to occur in other oigans 
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ftcb reoden tbe tumor loopenble jet no tseUs- 
tuis b foasd at autopar 

The t patienU, i ma£e uyi i {enale vltb UnUb 
plouica t>'pe 0^ camnooQ of the rectum ahcnred 
no metastaaa at autoptj TItcre was mtlifaic 
UDUfoal lo tlidr cfiokal ccmne. In i fatataoce the 
dhroosb was tnade frocn a bfo^ RXcbDen. The 
patient with the cairinoou in the deWntdlnj 
colon showed isetastases to the orariet, ment u m, 
aod peiitocenl lymph nodes. As stated prevl 
ooal) the patient with this type of petaury car 
ctnoina fn the gall Uadder showed dedoae me- 
tastascs. 

It b noteworthy that In 5 of these 16 peticnti, 
metastaaes were loood b the btestloa] tract. 
They were peeaent b the trantrene colon b 4 
bstancei and b the deaceodbg colon (a I They 
were recopuzed ai metastatic lenons be^Qsc they 
were Rnalbr than the piimr^ bakm b the stom- 
ach, and they bad brofved the pmtoncal sor 
face prbdpaliy thmgh the moscularis and aob- 
mua m were abo b^red. In 1 bttancca the 
otucoaa was also Urvaded by tltt nnnor Besides 
the icnnlremest of the oexetum and arfhctfiwis 
of the latter to the stooadi iodkated the primary 
site b thb ec^aa. Howrm b 1 jnstimta tlie 
celao was the only site of oetastaatf. Socb oh- 
aemtioes hare ben toade pcevioasl} Jud^ 
Lam, sad TTldes repeated aa bstaace ap- 
parent metastatic carmMaa of the Qnitb pkatka 
type. Tbe stonarit had been removed some thne 
prevkMsIr Gormsra fomd coiutricting rrctal 
metastaia b hb patient, and Dison aod Stevens 
reported 6 bitaocei of roetastan (o the btea- 
(l^trad. Snsainaa s report also ihquM be mca- 
trooed here. These ohservalkni art hnporta t 
sbee at operation each leskars ndgbt be coo- 
ndcred prirnarr tomora. 

As stated beoce, b addition to the pr es ence of 
tumor «~»^b aod soboente and chrome bflamma 
tion, these trnDors arc chars fterixed bv nrodi 
fibroas cooaectb'e tbaoe with hyalhtbation The 
Utter b occasiooally erpUIoed by the ibiiU- 
taneoos pt es ea c e of cfa r oo ic paasive hyperemta. 
\s a matter 0/ fact, chroruc pissK-e h>-pemBfa 
alone has been considered a cause of so caOed 
Unitu pbstica (Sary) Today It b otrvfcws that 
chronic passive tr^pe i e mU pU>i o rdlc ertber fa 
tbc prodoctioc of linitb pUstica. type of caid- 
iwTf or fa the cansatwo of a su pp o icJlv non 
spedhe rir^mais of the storing abicr this 
m nHitfa n b i^TT encountered in fastancea of un- 
cocnplkated heart faHore of loog dsratmn which 
show severe chrome pasii t hsperenitt fa all the 
organs. However it seems pcsilble to Ifak the 
Gbroab cd the it orach b tnese lostaoces with 


o>d-iUges of so called scran ctoti 
Kanaftz, and Pepper deWT fcoJjS,^ 
tbwres as serwu fajhmmitka frodjcri h & 
presence of plasma outside the cn^ r... t 
the acute stage, there are hardly nr a. 

tncnti foembg the bflamnatnry eamii te^ 

h princ^ttUv an edems-lic. cr wttaeidn 
The slgnificaiKe of the crpccpt cf Task*. 

mation Dcs in the fact that. Si ticctbntj' 

the pUfina outside the cspdhrin 
st hm i Ute t a coowctlrt thaw u rn tiLnii h 
stajacts of severe fibrosb or sderab fci air 
Eansharebeensttribntedt seraamiimarT 
(R0aale) It may be of bterew lo srtt ■ fc 
ccnneciioo that as eatir as 1919 
refer ed to a rvlatlcnsbip btt i tuj fim ci 
sderavs fa the stomach. IstbeMaphcn 
type cf carcboma, with dOffow 1 

tumor rcQs throagboot the wall, 1 ttuii ri. 
tbe lyrnphatlcs b likHy to oenu It b aha A- 
served tW the daiUy stained teiw oSj t a i 
number of JymphaiJo. Thns, It b poart » 
atirlbcrte the exteosive Chnris d tie ankl 
fa these patkati to the pre sma d rhtB wt 
side the vessel waB and to dhxnow ue ndt? 
Sbrrsds u a lequria to so caOed iera» bfaaca 

tJm. 

As far u nometdatae b etortrted,lsr 
dent that the ‘Tialtb fdartio typeefosao 
b cumhmome bat that It hal the adrtxhp* 
jiare Besides, 'Bnitb pUitka *mi b * 
scribe the froai sppeaooct of the Wci 
adematrir The tennUnltbpbrtmsla vkv- 
be obKanied iface the eabtence ef i 
faflanimalocy lesfcn sach as tbb tem ' 
Ttry (Tuestifioable. If dlflo-c bia^ If 

■ioascaused b> i)pWlbdoeTi»t— 

—they may be so desfruated. B«erw W^ 
*'IfaJt& plaitica uadooiptfrtteis^^T 
lact that the leslcm b onernw* as— ‘feSa^ 
tia type of tartmema —there wcai n 
objection to tlua term 


fcnoLuit 

T entj -sii Instances of Unitb 

carcinoma of tbestcansch 

and I of the gsB bbddcT are rrpcrtrd. 

fatervaJ betw era the onwt of j 

to gutric daorders and death k 
ImJtb plastica type of ani*® ^ 
mocly short as compared to that 0 ^ 

group of FwtienU with mKcetttae^ P;^ 
dnoans. Abo the ponopentire 
f the 5 paorau bo 
seemed verv short. Amocj it 
wiTvi^ period was 11 dsyi <* »*■ 
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lure, now prefers total h^'sterectom3’■ and states 
hat, while occasionally tlie supracer\ncal opera- 
ion should be performed, it should be performed 
mlj under the following conditions first, w'hen 
here is a normal cenox, second, when there is a 
leed for rapid consen'atiie surger^f as, for in- 
stance, when the patient is an espeaalh poor 
iperatii e nsk He makes tlie point that cauter- 
zation or conization of the remaining stump, 
ollowmg supravaginal hj sterectom3', is of little or 
10 lalue as compared with complete removal 
Most surgeons accept the proposition tliat 
neither the total nor the subtotal operation should 
be recommended as a roiihnc procedure T requent- 
Iv, an occasion anses when one or the other, espe- 
cially the less evtensne, is clearh indicated, for 
example, when tlie patient is an evtremel3 poor 
nsk and the lesion benign It seems clear that the 
total operation would be general]3 preferred were 
it not that it takes longer to perform, that it 
reqmres greater skill, and that, as is revealed from 
accumulated figures from unselected clinics, it is 
accompamed b3' higher morbidit3' and mortality 
In the most recent contnbuUon on the subject 
from the Mayo Chmc, McKinnon and Counseher 
report an expenence with rgco total h3Sterecto- 
mies performed m the 5 3 ear penod between 1935 
and 1939 It is the behef of these wnters “tliat 
exeiy patient presenting a diseased cer\'L\ in asso- 
aation with other utenne conditions requiring 
hysterectomy, should have a lolal hysterectom3' ” 
They stress the advantage of eliminating the cer- 
vical stump which may become chronicMly infec- 
ted or, ultimately, mxolved in carcmoma, and 
they point out that following this operation there 
IS much better vaginal support than with the 
supravaginal type of procedure Among possible 
comphcations they mention postoperative hem- 
orrhage as occumng m 8 of their cases They 
admit that pulmonary embohsm is more common 
than is the case foUowmg subtotal hysterectomj’-, 
yet the inadence of thrombophlebitis seemed 
higher after subtotal than after total hysterec- 
tomy On the other hand, they found the inci- 
dence of urinary comphcations, followmg total, 
somewhat higher than following subtotal The 
number of convalescent da3^ was shghtly greater 
^l^^Ps^hcnts submitting to a total, while there 
Was ‘ about a half a day” extension of elevated 
tmperature The mortahty rate was commenda- 
, bly low, being o 78 per cent for their total h3^ter- 
' atomies as against i 4 per cent for the subtotal 
operations These authors pomt out that, when a 
/ latahty ensues, pentonitis stiU remams the chief 
^ cause of death Thirteen of the 23 hospital deaths 
Were due to this comphcation, while 4 were trace- 


able to pulmonar3' embohsm and 2 to broncho- 
pneumonui In the presence of pelvic mfeebon, 
they pomt out that mortahty is definitely higher 
following total hysterectomy than following sub- 
total hence, with tins group, the operabon of 
choice should be subtotal hysterectomy Their 
conclusions are that tlie advantages of removal 
of tlie cervix far outweigh any known compli- 
cation tliat ma3' anse following total hysterec- 
tomj’’ and, that except in cases in which there is 
known pelvic infecbon, total h3'Sterectomy should 
alw'aj s be the operabon of choice 

In Masson’s (6) latest contribution he expresses 
himself as more convinced than ever concerning 
the ubht3' of the total operabon and he again em- 
phasizes that “the end-results are better, tlie 
morbidit3'^ less, and the mortahty no greater than 
when a subtotal abdominal hysterectom3' is done ” 
Furthermore, he makes the statement, the truth 
which most of us will accept, that “for the occa- 
sional operator, or for one who has not 3"et taken 
special pains to become famibar with the tech- 
nique of total abdominal hysterectom3', it is better 
to adhere to the subtotal operabon, even the nsk 
of leaving an infected cervnx ” 

Masson refutes the claim that total abdominal 
operabon is a frequent cause of dyspareuma 
When such a condibon is found, it is not the re- 
sult, he states, of the operation as much as it is of 
the fact that the operabon has been improper^ 
performed Fixation of tlie ovanes in the vault of 
the vagina is, he suggests, a common cause of this 
compheabon Masson (6) reports that of a group 
of 1776 cases in which the total procedure was 
earned out at the Ma3m Chmc, the mortality was 

1 2 per cent In a later senes he reports a mor- 
tahty as low as o 76 per cent Masson invariably 
removes the tubes in all hysterectomies When the 
ovary is saved, he prefers to bury it between the 
folds of the broad ligaments well up on the side of 
the pelvis rather than to fix it m vault of vagina 

CARCINOMA OF THE CERVICAL STDltP 

Since Chrobak of Vienna reported the first case 
of carcinoma in the cervical stump in 1896, 169 
cases had been recorded in Germany up to 1925 
As early as 1921 Polak was able to collect 256 
cases from the Amencan literature alone 

Meigs reported 1218 cases of carcinoma of the 
cervix seen m two Massachusetts Hospitals, with 
an incidence of 2 13 per cent ongmabng in cervical 
stumps Von Graflf found that of 4,269 cases of 
caranoma of the cervix, 4 i per cent were stump 
cancers The percentage usually given is between 

2 and 6 Perhaps 3 or 4 per cent is close to the 
actual figure 
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T he opentkn c*f ttmpiett hvitmctomy 
h Wog performed wiib {asouli^ {« 
qoeccy Ib tbe trrntmept of tc<ioQS (a- 
roMn; tbc atmti. TVItli muy Air|;coni 
pni£tic*I]y iD hjiterectomiet are of ibe total va 
rfcty Many argmoestj In faror of tlie pmrdarc 
iiave bfo adrutced aocne ha^T been r «t«^ 
oppoaftbiL Hoaew aH phjjca of the tpjnticn 
coQsldered, a carefully pkiiacd tedboIqDeaiul the 
operatloD pedonoed ^ a liQM nrscoo, the 
mortality ai»d morbidity of total hyiterectoo} are 
oo gTeater than tboae b aubtotaJ h^aectoorr 
aod the refolta wfalA arc obtain^ In many 
reapec u , are better 

Many methodi for total rentm-al of the otena 
have been docrfbed. In oar cram cnmtry Maa- 
aoD Farrar (4) and RkharcboB (ta) have 
deac n b ed eacdlent procednrei. Darlaf tM paat 
few yeas the ankrr antbor hu attempted to 
beUCT hla own taJuiigoe and beOevea that be baa 


Uoo. HehdabemajdedbyaevralliBiLnuaeBtaof 
hla own deslAhij and oow feeb that the open IMO 
hai been iamdenU> nerfected to vamnt Ita pte»- 
eotathm. Of a total of 966 htatefectoaues the 
aeolor writer baa performed, tKb tecfanlqiK baa 
been foOcnred in 156 cooKOiUve caaea. Durmg 
the paat iS mootha practically aR of oar hyater 
cctocdei have bem carried oot by thla method. 
Only in caaei of extremel} atoat patients or «beD| 
for acme reason the operadoc pceaeots unotoAi 
tedinkal difficohjea or Tt b felt that Uwlodlvldiial 
might be odangeied by havini' the cervix re 
moved, b t carried oat nxillo^ whether the 
paoc ea a be benign or malienant. 

It b not tbe puipoae <3 thM paper to present 
cxleitthely the aipcmeDts for or cgsloet total 
hysterectomy lacamerabie artldea have ap* 
pcnied dealing with tbe problem, 9S contrfbatki^ 
OQ the aQb}ert having teeo io coepoeatrd in oar 
American literatnre within tbe past 8 yean. The 
cwaesaaa aeaBf to be that total b>iteiectani}’ 
dehnhe ad'vmntages over the subtotu 
operatioQ and that, in competent handa. It la at 
tended by as low mortahty and morbldi^ talcs aa 

S ragloaloperatioo This thesla,* ell np' 
extenshr atatlsUcaJ analnes, has ben 
many times. It b ecnorsed by the 
pccscQt wiitm. 

FEMt^Dcentiavt rfSWfWT Cmbcw Utwwfal Baiptit 


TBi enm At A *rtw 
The main adrantage cf tie tool bh?.* 
that the cerrii, the lUe cf inicTtiw «. 
o eo p ha n i, b rcaored. It b the ctHrilri 
aWv the only pdnt in Ha Iitw T>t (p-j 

allies u to whetlKT or oot the adnjTtcctid- 

Imtlng the cerriz ootaetghs the iSbAt-h.. 
atightiv lootaaed morUhtr and coxUltr (b 
ly tbe complete cmatioomniresBctfilf 
iQ dinks abeie toe wor^ b tBaJM In 
thcit li appoiwtly no appreenUe diecai 
mortality or moTbility thadiSomrB 
be in the iriTimri^T^Vi]^ W a 

anm total, roost bntereclomkf art fnbbk g 
formed, cos cannot aay 
It b ckar hoaerer that If eoe adnem! 
cnmplele opentloo, ooe most first ba orrEn 
that the retained cerrtx b a defiaOehiis.’Tr 
to wbat degree lha b troc. Even ow e bpn c 
ooe moat be anre ooe poaseMtheoKrenja 
for the aale and pre g e r pofataaia d tb m 
focmldable ependbe. 


ma AXD cost 

RJdianjscn (r^ comparing Wal «iii ^ 
bysteTcctomles, coea certain arnaoeubbirf 
oc the comnlcte ur o cedux e- He aalo ^ * 
locidesce ot cerv^ adnnp cardaceaJd^ 

HopkhM, among 940 pa dents harkg embao 

dnoma, was 13^ cent He 

knee of Infcctloo in the retained 

tjcaa that, with the prcpei tedsiq*, 0^ 

eoce In mortality beta een the ta 0 epenUrt^ 

alight as to be negligihle. 
qoentfy despite Iti many aflegtd 
cooaeisati« aobtotal b>nerectaBT to 
only a Hmited field of appikitwa , 

eting the poBlWe dbadvin taps eftk 

operaliwi. Rldianboo states that 
COTjonied by a bighei 
brnicrriun* iJwict. a^ dunaf* tO ihf 


be m o nh age, shock, and damag* . i 

areters, aod rectum, with 


^V>d thSjJtll. He 

'that these are QO mote aenneo B to 

doa, If U b affrUj pelfenPfd. 
the I»a liat the open ikn b one 
experience aod aargkalabfDtylk”^^ ^ 

^ favored the more cooJcrraU« P 
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ure, now prefers total hj-stcrectom\ and states 
hat, while occasionalK tlie supracerMCal opera- 
ion sliould be performed, it should be performed 
nl\ under the following conditions first, when 
here is a normal cervix, second, when there is a 
leed for rapid consenatue surgeta as, for in- 
tance, when the patient is an es]>eaall\ poor 
)perati\e ri«k He makes the jHiint tliat cauter- 
zation or conization of the remaining stump, 
ollowang supraanginal In slerectonij , is of little or 
10 anlue as comjiared with complete remo\ al 
Most surgeons accept the proposition that 
leither the total nor the subtotal operation should 
jc recommended as a rini/nir procedure Frequent- 
■V , an occasion anscs wlien one or the other, espe- 
.lall} the less extensive, is clearh indicated, for 
jcample when the patient is an extrcmclv poor 
ask and tlie lesion benign It seems clear that the 
otal operation would lie gcneralK preferred were 
t not that It lakes longer to i>erform, tint it 
requires greater skill, and that, as is rev caled from 
accumulated figures from unselccled clinics, it is 
accompanied b} higher morbiditv and mortalitx 
In the most recent contribution on tlie subject 
from the Majo Clinic, McKinnon and Couiiscllcr 
report an experience with io:o toLal hvstcrecto 
mies performed in the 5 )car period between 19^5 
and 1939 It IS tlie belief of these writers “tint 
everv patient presenting a diseased cerv ux in asso 
aation with otlier utenne conditions requiring 
hvsterectomv, should have a told hvstercctomj ” 
Thej stress the advantage of eliminating Uic cer- 
vical stump which max become dironicallv infec- 
ted or, ultimatelj, involved in carcinoma, and 
thej pomt out that following tins operation tlierc 
IS much better vaginal support than with the 
supravaginal tvpc of procedure Among possible 
complications Uie> mention postoperative hem- 
orrhage as occumng in 8 of tlicir cases Tlicj 
admit that pulmonary embolism is more common 
than IS the case following subtotal livsterectom} , 
>et the incidence of tbrombophlebitis seemed 
higher after subtotal than after total hjstercc- 
tomj On the other hand, thej found the inci- 
dence of unnar> comphcations, following total, 
somewhat higher than following subtotal The 
number of convalescent daj's w'as shghtlj' greater 
with^paticnts submitting to a total, while there 
■wris “about a half a day” extension of elevated 
temperature The mortality rate was commenda- 
bly low, being o 78 per cent for their total hyster- 
ectormes as against i 4 per cent for the subtotal 
opierations These autliors point out that, when a 
latahty ensues, pientonitis still remains Uie chief 
cause of death Fhirteen of the 23 hospital deaths 
Were due to this complication, while 4 were trace- 


able to pulmonarj’’ embolism and 2 to bronclio- 
pncumonui In tlic presence of pelvic infection, 
tlicv point out that mortalitv is dcfinitelv higher 
following total hv-stcrcctoniv tJian following sub- 
total hence, vviili this group, the operation of 
choice should be subtotal hvsterectomv Their 
conclusions arc that the advantages of removal 
of the cervix far outweigh anj known compli- 
cation that niav arise following total hvstercc- 
tomv and, that except in cases in which there is 
known pelv ic infection, total hvsterectomv should 
alwavs be tlie operation of choice 

In Masson’s (6) latest contnbution he expresses 
himself as more convinced Umn ever concerning 
the utilitv of the total operation and he again em- 
phasizes that “the end-results arc belter, tlie 
niorbiditv less, and the mortalitv no greater tlian 
when a subtotal abdominal hvstcrcctomj isdonc ” 
Furthermore he makes the statement, the truth 
vvhicli most of us will accept, that “for the occ.a- 
sional operator, or for one who has not vet taken 
special jiains to become familiar vvitli the tech- 
nique of total abdominal hv stercctomv , it is belter 
to adhere to tlie subtotal operation, even the nsk 
of leaving an infected cervix ” 

Masson refutes Uie claim that total abdominal 
ojieration is a frequent cause of dvspareunia 
When sucli a condition is found, it is not the re- 
sult, he states, of the operation as mudi ns it is of 
Uie fact that the operation has been improperlj 
performed Fixation of the ovanes m the vault of 
the vagina is, he suggests, a common cause of this 
complication Masson (6) reports Uiat of a group 
of 1776 cases in vvliidi the total procedure was 
carried out at die Majo Clinic, the mortalitj was 

1 2 per cent In a later scries he reports a raor- 
lalilj as low as o 76 per cent Masson invariably 
remov cs the lubes in all hj stereclomics Wien tlie 
ov-arj IS s-ived, he prefers to burj' it between tlie 
folds of the broad ligaments well up on the side of 
the pelvis rather than to fix it in vault of vagina 

CARCINOMV OF THE CERVIDVL STUMP 

Since Chrobak of Vienna reported the first case 
of carcinoma m the cervical stump m 1896, 169 
cases had been recorded in Germany up to 1925 
As early as 1921 Polak was able to collect 256 
cases from the American literature alone 

Meigs reported 1218 cases of carcinoma of the 
cervax seen in two Massachusetts Hospitals, with 
an incidence of 2 13 per cent onginatmg in cervical 
stumps Von Graff found that of 4,269 cases of 
carcinoma of the cervix, 4 i per cent were stump 
cancers The percentage usually given is between 

2 and 6 Perhaps 3 or 4 per cent is dose to tlie 
actual figure 
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At the llaro Qmic, tmonx ii8i cua of ax 
doomi, ol the cervix ottr v eq over A ^ort peilad 
of time, there were 47 cua or per cmt, of 
ardoocna of the cerrtal Atump. Tno foBowIn U 
an Qhiitiaticn of the gravity ti late derdopmat 
of cardooma In retail cerv ^^ Of 65 patfenti 
who were treated for cardnoma d the ocTrkal 
rttmip at the hla)^} dlnle tmI wbon he waa abfe 
to trace thereafter Maim (6) fonnd but >0 per 
cent IMng at the end of < j-earv From Jamtaiy 
1910, to January 1037 tru Ma^ CUnk bad 146 
cues of cardnoma of the cervix following nbtotal 
hyaterectcanJes. 

hlajsoD diagreei with those rdra fed that tlv 
cervix can be adequately treated, efther befon or 
after a mbtotal h>'»tete ct omy by variaos noce 
dares axh as, tzachelorTbaphy caatecitatui, oc 
low amputatiotL \aD Graff ra»rts 37 cases of 
car da onta developing in cervical *J iir i i | M foDowing 
partial hysterectoiBy even after the ccivlx 
Men canterlced, or cooed oot, at the rime of the 
hjstcrectomy 

Farrar pofnti out that aB recent reportagfve 
ioaouio^ krger percentages of auKen deveL 
cplog In tM stumps of cerrl^ left sfter nbtotal 
h>'CteRCtoiny AB pertoDs Interwted in this nb- 
sIwpM berime hmflUf with the paper by this 
author, is whldi she presents a palncUainff atcaly 
of coaortibes erisriog in the cervix follow^ 510 
cooseeutlve total ahdnpibal h>'*terectcBniea. Aa 
set forth in this <Twnmfmtr»ftrt>^ it is reanoahle to 
b^m " that a nowth hoemoae that hu ctfectO' 
ally arintuia ted wdevetopment of myoenaalnthe 
co ipaa, may also cause prafouod dAnges la the 
cer^ and that after the removal of the corpus by 
nbtotal hysteiectooiy the same bermoMS may 
continae to produce altecatkns in the cervix 
which eventoaDy may bo favorahle to the devei- 
rament of caoccr Farrar notes that at the 
Women's Ho^^ftal in New York seven to dgbt 
percent of 1^ cases of cancer of the cervix oc 
carred to cervical stumpa. The most rimlfirant 
condnSME a ui te d at in Farrar's paper Is worth 
quoting in full 

CaidDoct. of bcptk oerpok and cwvtx ctsd b Dor* Ira- 
In DTantm utm. Tbs rtpsUed o ce air f ce id 

gltodakr bTperiisws soli CTitK dqwTStica (n the ami 

vbsa DTcnu an [nenr la tb* bedj of tbs ctra voald 
tn pmt to jHarrmf tbs tlBHSi hi 

betb carpea aad csTh sod sake tt ttMtsbi* t0 noDv* tbs 

atoaita latbar tbaa kn tbe kverportioD fs*^ 

nbicct to rtm tortbw sttmakhiB and tbs danesr of lalcc 
rt,.. L«1 cr ifitaDk, tbs fanastko td pofyp <* csrvkal 
iW po»tsfltT cf eartitnm dirkTisi ts tbs 

In a of the lubiect Scott states that 

[q I erf 49 cases of cancer of the cervix ob- 


•erred at the Toiriclo GeMnl HmoU tr, 
treri » In wtldi anett fcrf Icif 
cervices. 

Usssoo (6) tdb Di that, at the Uip 0- 
whOc they reported 164 ctia tf ardaiorr 

iw ting h cervical itnmpa, tber kd ikicciciy 

500 other patients who wen h ki 

cancel In the cervix, foDowfiwa FrtTiiic.1 
vaginal hyiferertoniT: jvt fa U Ife* caj cr* , 
benim cooditloti was foiled On n cr, dd 
one-oalf of these psbentieitasiTefaijhiiEln 
or infective procears neceaitatEd eadia d b 
cervix. 


Bryan aiMl Trabue, m a ftsdy corairf m 
opcratkms peefonned by a br|t iiind.ci d c 
gems, foondaiDortslltyof s-nperastiitta: 
mibtotaJ opciatioos compared wkhiDEVUBrf 
jjiS per cent In 8,44X ti^ h^itacctimk. 

Tyrone, reporting hum a Baal]ems,pv> 
mortal of i.9pef ctntfofjKSsjhWilksm 
todies as sgabst t j per^ cent for ijj tiaqn- 
boos. Tbe anthor staled that tk 10009 b 
required for these •BSerent pnodca o 
sCght, dM aveogbf ovsfi%eaikDta 
iJcDooshd strcri^ adrocata trttl kjtrt 
tix^ u a reotme peiet a Jure h b rtfp u ws 
loal^pant coodlricM of the etem UaeMp 
tai be reports »d»8 cc raecotht total *1*“^ 
periormed by le sorgeoBS, with a ■ortw ■ 
ijM percent ^ otaimes that theo«ntM» 

oafaesbot a Httle more rime than theiMttap' 

cednre- to dpport hli findings he cfxta Fp^ 
wbese studies in nestfaeda tlireio«u^“| 
Qlnates "Tfr w are required, and he u"* 
GoedaD wl» gim tl» iddlriDoal tin* o i ^ 
more than fijleen minutes. . . 

In 937 Miswm (7) P*«itid*^*^ 
bystereclomles perlccncri at the 
toretber with an anilyils of the „ 

bldity and mortality and knjtth cf , 
Indnikd bi the report were 95 
hystertetomies iberrinf an 

phal convalescencr cf 16 5 daysaida 

rocrtality There woe 4^ 

mles with an average boqital s^ 

and a 3 pa emt 

™dnal by ste re ctom fcs with ^ 

2aT./p» =»» 

revealinf and ctrning from a wefl^P^f? p, 

where the «ratiaos 

o( p»t Jdtdnriy toontt" 
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vftltoar 

'Xtrac^oi 


BruiFali 
luK. 


Kodulai 
oi ulerus 



3crew Iractot 
ein^ m^itrlcd 


Fig I Through a \citical midhnc masion l)ct«ccn tlic ])ubi5 and umbihcus a Hal 
four retractor ts inserted and the tumor raI■^d into the wound b> an> suitable means 
V corkscrew t)-pc of reti-ctor is helpful with m>omatous t>Tx;s of ncophsms 


tj-pes of procedures utilized in the removal of tlie 
uterus 

One of the most informatit e studies made of the 
question of mortalitj and morbidiU rates is tliat 
of Read and Bell In this int estigation o\ er 2,000 
consecutive operations performed at the Chelsea 
Hospital for Women by 14 English surgeons arc 
analj'zed In 1,700, or 70 per cent, supravaginal 
operations were performed while m 605, or 25 per 
cent, total abdominal hj'sterectomies were done 
Under the heading of “morbidity” the authors 
include all patients \vhose stay m the hospital, fol- 
lowing the operation, exceeded 21 days From the 
' study it was found that the “ morbidity” rate was 
20 per cent for the subtotal group, with a mortalitj 
of 2 I per cent, while for the total hysterectomy 
group, “morbidity” was 27 percent and mortality 
' 3 I per cent An examination of these statistics 
demonstrates that, at least in the cases of these 
patients, operated upon by a number of surgeons, 
' convalescence was more prolonged following the 
'*■ after the subtotal operations, 
while the mortality rate was higher by about i 
per cent Abdominal wall rupture occurred twice 


as frequcntlv after the total operation as it did 
after the subtotal procedure 

Manx authorities claim that d>sparcunia is a 
frequent complication following total hvsterec- 
tomj However, others behev'C that it rarel}, if 
cv'er, occurs provided the operation is propcrlv 
performed The latter attitude is taken by Mas- 
son, Hanej , and manj others 

In discussing the possible dangers of total hys- 
terectomy, Eddy and Miller reviewed the cysto- 
scopic findings of 200 patients on whom total 
hysterectomies had been performed Of tins 
group, I patient had a ureteral stneture, 3 had 
angulated ureters, and 15 had atonic bladders, in 
addition, there were 13 cases of pvehtis and 35 of 
cy'stitis 

Farrar (5), m speaking of the greater technical 
diflBculties of total hysterectomy, makes the fol- 
lowing statement “I have never minimized the 
fact that a total abdominal hysterectomy is more 
of an operation to perform than a subtotal, but I 
do maintain that it is often tlie better operation 
for the patient It seems to me major surgery 
would nev'er have reached its present height if its 




ri( Ox or bock OTtncs u« p t wt u d or r ai ortd depatlMit ee tyr* 
tEDu th* pUMst tf«. ud etba- (tdcTL tiw Urp<^ trt^^Tor TV>mt 
ith mcffviiWl cncuktuet. Tlw atcrmr av4> trr ckofird ud t^bVd, tl* 
nxiDd kfca)en(i uodirUnJ umI healed mlia omc^ rtmr^ d tbt OMnrt, tic 
ovamn aorh aro art nr ad 

tUndard* had been Lept on the tret ol tb® trail om^TiDS 

Irat tdn fem. A tene aijni6c»ii I, and cnirate The aenlnr author bebnes that It " 

itateTDcnL Henrever ihii tbor pouita out that, appropnale to doorfbe au o^aXJtxi « 

Iq 5 0 coMeenthe total abdotnmaJ b\-flerecto- devmnj which petapa, u do nwt 
mio pni rmed bj 37 sargeocf IS a boanhal de bonUciQ d procedrim Bigoted h 
\‘otetl atrietJy to dfaraafa of women, toe total emnVava ctrtal Inatnatncnti, fa pirtjcahri 
operation had the freata iDoib*djty nte It Inal ckrap which rimphfig the 
might be coochided that not all tboae abo oper t do more difficult nor time cc c«j^^ ~* 

ted were erperta. the opaatioo In which the ce rm 

In the Fanar tenet there were 406 total belter remain. Id the thort eijetk^ 
cctomiei for benign cooditkna, w rth iDOTtaIlt> maiied by Mtltfact n low Bwtftal fty 
of ^percent In the tome mstltutloo In a aedet Itr ratea. The mortality for 7 ® ^ ^ 

of 300 opeatfcaia peifoimed prior to Q38, tbe UenU weialed upon br thfa 
mortality for tupia wginal hjaterectom was cent Ine average peiW 0/ bcapiuJ 

per cent It was dwwn that more than half the last 00 coos e entire poUeo(% wu 
deaths were due to fafection, an bviouah pre per cent of the patirnti retamir< t . 
rentable cooditioti, and, therefore. It was etnpfaa within i da^ or le*. T P^» faU 
ifsed that one of the moat Important things to died In both nstanceas trt*® 
consider In mortality reduction ts moretbnrougfa It was found that i patient had as to* 
preopera tire prepaiatkar 0/ the vagina. atrucUon due t dhericaB ho® • 1*^ 
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Rg 3 After the isolation and duasion of both utenne artcncs, the uterus and 
ceraax are carefull) dissected free from the surrounding cellular structures, great care 
being taken to remain close to the cenax so as to aa oid damage of the ureters 


tion while the oilier died from pelvic sepsis, due 
possiblj to incomplete vaginal preoperative prep- 
aration, obviously an avoidable condition The 
156 total hjsterectomies performed bj this tech 
nique were earned out for the relief of the follow- 
ing conditions fibroids, 112, carcinoma of fundus 
or cervix, 14, endometriosis, 9, carcinoma of 
3. in conjunction with removal of ovarian 
cj’sts, 9, in addition to abdominoperineal resection 
for carcinoma of rectum, i , miscellaneous patho 
logical processes, 8 

Technique —The patient should have a cleans- 
ing douche administered the evening before the 


operation followed b> the introduction of a vag- 
inal antiseptic that is germicidal, but not irri- 
tating The follow mg morning, after the anesthet- 
ic has been administered, and our preference is 
for spinal almost roulinelj , the patient is placed 
in the litholomv position, and the vagina again is 
thoroughly cleansed The solution used is one 
which we apply m abdominal skin preparations 
It was developed at the University of Minnesota 
by Novak It is nonirritating, is powerfull> germ- 
icidal, and has proved a most satisfactory me- 
dium The formula for the cleansing solution is 
given as follows 
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C3«u/ t F0mmU 

Alaioi (95^ ) 5 5^ cc. TrkrMot CLywii} j 

Acwtooa 00 CA. llfTtnic duoDM 7 ftm 

W»l« 375 EoanT dm 

^ddfacUi o$gie 

The patkat Is pkctd in tbe TTCodelenlmf pad- 
tlcm, aiwl the tit^ mdcal inddoa betucen the 
probtHcPS tod the pc bo fa made which m cue of 
krre tunwT Ii carried t the left tsd aborc t^ 
umijlicus After the peritoc cum ba been opened 
and the «ocod r« protected with tcnieia,a B^oar 
retractor u iuaeited tod the f tertiDeaaregcatlv 
packed oS in the upper abriocnen Tractbn nthen 
placed either opon the fimdoa r oo th Uuno 
Itaelf Ulm the tumor u m^oca corkacrew 
type erf retractor wiH be found pa rricnlarfy helpfiiL 
Tneorarfei re peeaerv ecf, or removr'i accocrffojt 


to the India tiom, thepatient iifc, and^tj 
of tumor If the manei are t beaa»Q,“ 
broad bfamoiU are darnped and the 
reaeia are tecnied and The f®*®! 

rcfiexloo covering the biadder and the 
■niface 0/ the nlena li arefnlhrdhklc d. w°" 
biadder la pinbed weD doanward aod a"*^ 
Thb itep U eetitiDciT Impcrtant TH 
afatjuld be tbocoofhly icpjiited frwa ^ 
■urfaa of the cervix ana the upper 
wiae, the later itaget of the opetad*.^®’ 
posahrfDtyof iUboDi btiuredln thew*" 

the right angle damp t be dewiibed h at 
arefntiy di*ectfng the Uaridef froo 
aorka of the cer^ and boldlnf h 
Iff mearta of a retnetor damage to h 
pietefy a •oideti. 
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Ccr. ix - 

Letl uUnneveseeU— 7 
Lefl round ligamenl 

Lefl ovanar vessels - 




angle clamp 
on vagina 





Broad litamenl 
divided 


• Sigmoid colon 


Fig 5 The uterus mth tubes and ovaries, provnded they are to be remov ed, is 
then remov ed from the pelvns Contamination from the vagina and bleeding from 
its divided surfaces are completelj controlled bj the clamp 


The inasion is now earned down until the 
utenne vessels are exposed, at vvhicli stage tliev 
are clamped, dmded in the usual manner, and 
secured bv^ a transfixion suture hleanw hile, the 
round ligaments hav^e been dmded close to the 
uterus and hgated The stumps of the uterine 
artenes are then gentlv' pushed downward bj 
means of gauze sponges after which branches of 
the cenucal arteries are secured and tied The 
positions of the ureters are definitelv" determined 
and constantly borne in mind YTiile firm, upw'ard 
traction is maintained on the uterus, the cellular 
tissue ov erljmg the cenux is divided, the dissec- 
tion being kept close to the cervux at all times so 
as to av Old the ureters Continuing the operation, 
the dome of the vagina is separated, antenorlv, 
from the cellular structures between it and the 
bladder as well as laterallv and postenorly , in the 
same maimer Areolar tissue attached to the cer- 
■vTx should be gentlj pushed down b} means of a 
piece of gauze held in a pair of long finger dressing 


forceps One must be sure that the ureters are 
well out of the waj before application of the trans- 
V'erse v'aginal clamp which is then applied across 
the upper portion of the vagina, immediately 
beneath the cervix, and locked firmly in position 
Bv means of the angle knife the vagina is cut 
across immediateh telow the cerv'ix and above 
the jaw s of the clamp The clamp completelj pre- 
vents contamination from the vagina and effec- 
tiv'elj controls bleeding from the cut margms of 
the v'aginal walls The tumor is then remov^ed in 
one mass together vv ith the uterus and the cervnx 
The vmginal dome is next closed by means of a 
running mattress suture of chromic catgut placed 
back and forth beneatli the clamp in an antero- 
posterior direction, then the clamp is removed, 
the suture being continued back across the vmginal 
cuff so as to pick up the severed margins of the 
mucous membrane in an ov^er and over running 
suture At this stage, it has been our custom, 
before implanting the round ligaments, to sprinkle 
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6 Tk* Tlfmi It ibcQ ciaaed br nmM W ni disk coaUnocvimUrmHtwt 
ol hnvK otjnit pltccd hfTiMlh Uw daop. Ike ctusp u Ikm mm 1 ud ikc 
vlton nntnaed bacX u coobiniciQt. K ooepLcrd tm Ux tumI 

Iji CKtHat pnctkv. u dm fUp, i* to tprfeUi tf fnn ot Ktfuulmdr tnr thtfx 
pDxd nrltm befen pentaetakjmlm • amcd art 


me-hilfKTun f a>'»ulUnesuliftiiniaiklro\crtbc 
ttumpof Uie%'a(;bn ekI fuirousdiog n« sarlacn. 

The Gjfuwnti arc tiien tppro^miBtrd. Fre 
qomllv if nflidcnUi karg ibn are Trfapprd 
and hitnK futoretl i t ihedoroeoflbe ;nutn 
means ot (ntcmpted sutures nf catxat so as to 
produce an effecth sopport. Tbe whoie area h 
then ihoruojrfiK pentoneallmf b means of 
cnotlDuotT' nt IT pjwng from one round Lfa 
meat t tbe other od latere D from I be dome of 
the •a.jinat tbe bgated o •anan arteries Lstiall 


tbe btcrel futures are placed Inlerrerte* 
eonlinooui suture ts twl, there h 
Lfnlfna and poWlW> of lixijnit 

W lb n»« t tal operetWn, t the 11“*^,^ 
remo%-al of the cervix, tbe afiaalca a 
expo^ Such a coortrtioo prerecU S*]j 
dannerffthe jrfna f>a liccn areficre 
et t rs unsunrxal, n n ^ 

theca it of the peritooeian ih , 

ed tiiucou roanbrane abich nJtht n 
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1 iC 8 Fort^ (tip* In Uir encndoa arc rrprmmltd la tUi dn lac Urb 
the tnejn* bjr hkh Cha r^md tn potaxtd lets the dma cd the ifiB t* 

prcrcili s^ipcrt. root] th£>(, the raasd BfOBcata arc aamlBatad, <r em 
•nriapped, ths* pnMoLaf uae Hn’t'* !• wlcatcd ta ue TW 

cnUrc arc* b then caispietdj pollciaiahatd. 


th e cm’i X. A kmg huKUcd, aitgula tfd knife bolder 
witb the bkde Kt t o degree*, constiucled by 
Bird-PaxLer from the ■enkrtatbor’sdeiigD com> 
plete* tbe set of lequlrrd hblrnmenU. Fran time 
to rimr t h otir otstocn t bt t tbe pofatla <i a 
dozen or so N Parier bkdes rotmded off on 
n bed. A rtodk of these blade* K*ht ys kept on 
hard. Roundmx tbe potnt pre%T D ts damage t 
the bladder at the time of seetkailns tbe vagma 
In the perfonnaDce of ev ery total bytteieclotnF 
tvo posable dangers must be borne in mlod. If 


they arc forgotten, or If ooe leiiMueicu^^ 

d-antages of total bystetreum^' 


onlytddl thcnatJrat'ipeTlodofh^^^^ 
suit In a fa" 


but which mav even result In a fatal 
TTiia operatkav blc other t 

technical nature must be 


deuce with »hlcb 'be ‘urgern rdtid^aTT^^ 


tnpiavaginaJ rtnx^al yet b fa 
which sfaanld caoae biffl no gieater taDKi 



FOSS TOTAL ABDOMINAL HYSTERECTOMY 



Fig 9 



tig 9 The instruments i\hich 
greatly facilitate the operation 
are here illustrated They con 
sistof a A right angle clamp of 
espeaally rugged construction, 
m the jaws of ahich are tao 
pins nhich effectively prevent 
the vapnal dome from shpping 
laterally b, A pair of long rug 
ged Mayo dissecting scissors, 
the len^h of which is 9 in 
ches c A nght angle knife 
handle holding the usual No 10 
blade, the point of which has 
been rounded off on an emery 
wheel so as to avoid injury to 
the bladder 

Fig 10 Lateral view of 
clamp and knife 
Fig II The vaginal clamp 
Fig ij Close up of jaws of 
clamp 

Fig 13 The right angle 
kmfe 



( 
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h*i the wcr^n iLIIl, If be hju ituftcted the 
anatomy of tbe peh-ij, iml If be pnicerds«Ith due 
aatino, cowtanlJ b«nM; fn mind certain dan- 
jrtr» Inhcmit In the pfocecare 

The 6nt poatfbie (ianfier It Injun t the orcter 
There b n ercitte for its occurreTHi f one Lean 
In rabd tbe roiiUon of tbe nreter or better if he 
ha it under nil e\T* throuybout tbe dkaectloo It 
mi) occur dunnjr tbe suturmg of tbe broad Lpi 
meoti and ck*ure of the perltooenm bterollv it 
mhldi time the ureter mij be irndrertcntly 
kinked. If tbe tutam are palled too tjghti) o- 
pecfilJ\ If I deep contlrrticm tatine b oie^ the 
ureter ma\ be lofulited tafhnentlv to ofanruct 
h. Thb cnenplHailon atnoot occur however If 
one keep* tbe ureter in >'ie»r or cooninU) bean 
I mina lu position ar>d particulart} ff ooe u 
careful t i.ork doM to tbe te n ia during hi 
dbMCtlon aod excblon 

Tbe recood daufer U an imdrertent pancture 
of tbe bladder In Iheprocenoffaturmgtnecoflof 
tbe agloa Tiblcfa untilh recuhi in a csco- 
raglaal fiirula. Ritber of iIksc t« ccanpliaiLkiat 
ma) develop a ItboQt bebtf detected tratl) Ul lo 
the patient s connlearence How to aroid Iben 
uinaphicalK dnerfbed lo oee of tbe acempao) 
Qj diawinjes (FIj 7) 

ll.’VUVtT 

No one U unrabvdful of tbe fact that If total 
hjntetecloniv acre perfomed routmeh br aD 
furgeonsb tbcueofmatitfUaiaellaiby tbow 
of hmited cTrerinree m peMc Rirgen oortaDt) 
aould be high Tbe fm perfectly Uraloed urgeon 
r the w r ire ou with DtUc aperieace mbo let us 
■ay perfomii not more than 6 r 8 h)aterec1omle* 
a ) ear ihould confiiie hliwetf to the Kipncenda] 
procedure It is probablv true that If all bviter 
ectocnlei were t the complete tvpe tbe dnal 
mortabt) would be greater iba rt « now alth 
fuprav-igtnal hmerect roba, flu caoccr dcathi, 
raultin* from neoplastKdMcaiedeTeioptDgm the 
retaj M ctrvii. 

To advocate total h>«teTect mv t *11 »u 
gcom ihrouRbout tbe cou trv with all patieDta.t 
prevent the occurrence of caronoma m tbecerri- 
cil Uomp, mould came far mote deathi tha 
mould tbe cardootm Itwlf (ifetg*) 

I a recent diwTiJeon bef re a medkaJ gather 
ins itmiamenlkiocdthatd rintt the past 5 vean 
in ooe bo«pItal 2S0 hyUcrectnenta had been per 
formed bv operatorv One wrgroo rtaied that 
be wa* com need the roortaLt and iDOthidit 
of pjohyrterretom I to. hjrt | rwr t pa for 
\ po^iWe d -antjee* of the pncetl re The 
4 Tfage umber of opera tiooi perfonned ammaD) 


b) each furpron In thb bmpuj „ 

It fa cbvicia that nirgewn cf Eirciri 
ihould *clect the lr*v fonrodilir r- 
erdure ' 

When doev a *upcn» beerne u ent- 
How minv vein nnm be ort, Icfcw he cn 
pmonanerd tboroushh illIlevPBim 
tloa* of I ghm t)pe nuK he pnian Id -rb 
ma> be crmjJdered ptrtkruhrfr dntw b fir 
treatment of tbe coodhioo lor fttkikhrrc; 
laroper t Eon fa perfonned Ghei 
cedurt reqiririrR gnat errcTifnce Inr bme- 
bov ma ) Uma murt tne nrim am r 
before he becomet f Ih rtpeiwnreT fc\ c 
bundled or five hundred tlmei Wart hr a 


ccepted u th or ough I) profioent h t*e pr 
- ■ dib 


d re Contlder t 0 urgmov cf 070! r 
WTileh of the tmo fa hkel) t be tl»»*ct^ 
tbe one mho perfonni the opcnlK* crwl ^ 
Umeacachvearorlbeooe bo dm mt 
hn fini bundled nntQ the end of hb IrTt*: jrr 
I utlon, vJJU fa graded Uriefr U nrm' 
and ev r ti nif amemfijred by the 
been tbe pilot ba flomn. \ £ cr rwl km 
hour* cf e via g lefoee be can obtafa 1 t'a 

g A. I Deetrw He imt hare t bwSj Vn 
orebeanieCDre • roennenid law !!»> 
over tbe ilriiDomifl not icrepthiiDoaptcm 
pilot tmlJl be haa had at leaii m tbeavlk^ 
U) I be It 

01 aem mt eawiot grade ttrgewrt 
■riilon V Ft H fa Ingxai I aoprix t hat rt vc 
jteonmhoha perforroed a diff^ I"-*'' ^ Jl 

llinetdooDotpci»w*vtbe»kn]oflheBBJ '^ta 

performed It one hundred timet. ^ lb 
1 III h) Herectcenlea. The mjrgeoa 
ooe rtmohjatCTCCtornletamcoduhopM*^ 
\ thcBrnra aglnBl procedure 

conaldeThlm«cU broad!) erperieticfd. I^dlr 

abflhv the nun mh perform* kiacbeown 
eadj)eB ihould be able t 
operaboo erpeitiy mhb a moruSrt 
than that of the HUg^on bo icflieTa to 
fwTttidabfc pTocrdirre . ^ . 

We agree mllh ila**oei 1th Rkhard^ 
man then mh have _ rftteo m 


that t does not rvecr-taril) mcaa that 
dconinal hvaterect tm fa dau^-. nnn 
operation m hen performed br or*' 
proficient I peh-fc turgerv 
tern for the oc enk - n ol ofcralor 
fir ihoTOUghh tra ncdanderperieT^ 

W ih hira t fa a *afe procure ^ 

nu)»inl f patlenu reTOirtnE » ° ^ 

total bilocn nal hytteTtcirmv K by *tJ 
hm jvucedi 
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ACUTE SUPPURATIVE TENOSYNOVITIS OF THE HAND 

J EDWARD FLYNN, M D , F A C S , Boston, Massachusetts 


S UPPURATIVE tenosynovitis of the flexor 
tendons of the hand presents a problem 
which has not been solved surgically 
This problem is of extreme importance 
Dhj'siologically, surgically, and economically 
\cute infections of the flexor tendon sheaths of 
he hand are relatively common and are fre- 
quently followed by total or partial loss of the 
oart involved 

Results m the present group of cases show no 
improvement over those reported 30 years ago 
Despite this fact much progress has been made 
m our knowledge of the anatomy, bactenology, 
pathology, and therapeutics of tenosynovitis of 
the hand This present study supplies some facts 
concerning the natural history, reveals defects in 
past treatment, and provides some suggestions 
which, if followed, should improve our results 

ANALYSIS OF STUDY 

The material studied consisted of icxd cases of 
awte pyogenic infection of the flexor tendon 
sheaths of the hand, m which patients were 
treated at the Boston City Hospital Most of the 
patients were followed for 20 months 
As to the origin of the infection, we found that 
direct ongin, m which case 
I there was direct inoculation of the tendon sheath, 
or (2) indirect ongin, m which case the infection 
'Spread from a neighboring pathological process 
n this senes 57 per cent were of direct origin and 
43 per cent of indirect ongin In no case m the 
senes did the infection spread via the blood 
s ream— 6 cases of gonococcus tenosAmoYotis, 
" icli are blood borne, are not included m this 
senes In no case did the infection spread via the 


lymphatic system Forssell reported cases of 
lymphatic origin and Kanavel also bebeved that 
such infection could be of lymphatic ongin 

The cases were classified on the basis of func- 
tional result 

In group I— the bad results— are included (i) 
sloughed tendons with loss of flexion of the 
middle phalanx or distal phalanx, or both, (2) 
ankylosed proximal or distal interphalangeal 
jomt, giving a stiff finger— motion in the metacar- 
pophalangeal joint may or may not be present, 
(3) amputations, and (4) deaths 

In group 2— the fair results— are included (i) 
partial function of tendons, the limitation usually 
being caused by adhesions, (2) active, but 
limited, motion m the proximal or distal mter- 
phalangeal joints, or both There may be normal 
or slightly limited moDon m the metacarpopha- 
langeal joint, fist cannot be made actively, but 
adjoimng fingers may be used m making extreme 
flexion 

In group 3— the optimum results— are included 

(1) normal or almost normal function of tendons, 

(2) complete or almost complete flexion of the 
distal and proximal interphalangeal joints There 
may be slight limitation of extreme flexion 
Function of the fingers is practically as good as 
before infection 

As to the cause of the infection, we found that 
puncture wounds are the most common tj^pe of 
mjuiy causing septic tenosynovitis In infections 
of direct origin, puncture wounds occurred m 37 
per cent, lacerations in 18 per cent, compound dis- 
location and gunshot wounds m i per cent In 
infections of indirect ongin, puncture wounds 
occurred in 5 per cent, lacerations in 1 2 per cent, 
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tbrackxns Id 8 per cvat, hanuo bet and fekn In 
6 per cent taco, coetouimi and borta in s prt 
cent each, and bleb and tepbe caDoa to per 
cent cadi 

The priman lite oi Infectran m 50 per cent f 
the ctjea vu foaod t be In tbe tnjifvene ■obr 
creaan o( tbe 8 q|^ abere anatomicBl)} tbe tn>- 
(k« aheath ta dero M at lu £brona bm Tbe 
dtaUl -obr creaec tm tbe the b 17 per cent ol 
the entire teriei, the middle ^'olar create u 16 
per cent, and the proeliaal mkr creue in 7 per 
cent Tbe ck«ed qitcea of the fingen acre the 
prlnuj^ dtei b 37 per cent of the catee, tbe diMal 
d(ned tpace wo the ute I t per cent of the 
entire terlet, the middle doaeo space b 1 per 
cent, and tbe proximBl doeed space m 8 per cent 
The doiwm of tbe hand wo the art of uie tnfec 
UoG In It per cent and the entire finger ao tbe 
rite In I pet cent 

A moct Impnrtint factor mfioeoaiig the end 
remit b tbe time ebpaed between the ooaet of 
rJfctioQ tod operatiofi, or tbe deky b operation. 
Hoaeier time u not the onfr Important factor 
t^jTw K«ndi o pe ra ted tipoo withb 24 boors did 
pool!) whQe otbers operated npoo after 5 data 
dldaelL Ingroop the had remha. ibe erage 
tune before operatjon wo 6 da^ tbe least tune 
before opeiailDn 24 boors, tbe rreatesl lime ii 
da^a In fTwip j fair resohs, tbe erage lime 
before operatioQ wo 5 dart, the least time befwe 
operatloc 48 boors aod tbe greatest Ume 9 daja. 
I giLWjp 3 the optimum results, tbe a •erafe tone 
before operatk* aas t 3 dai-s, the feast lime be- 


fore opertllan » boms, and the pntfS rs 

s 

Table I b a semaary 0/ tbe bctrral © r* 
dlclal ctnrse ! the lee caws. 

As to rtaopljcatlons i ralfent 
an fobjw and a aet cp a paliml bw 
thfomboeia I aecoed patfeot tbe 
inTJO%dtb so rocspCcated by fiatew. Tbt 
aatba male a mortaCty rate cf » 

Osterrmjd tb or stiff fingm fared hr r- 
m}TlItii or aeplJe arthritb made h arre^ 
ampotalc b 18 per cent of the cun. Tf*/* 
aJeogh wo the moat e mu n oa caow ef pnff**- 
and ocoirred In ai per cent of caws. 

IJds wo rekthety commoo and »am>“ 
per cent of tbe caacs. Imd cjunt cflN^ 
spece oc curred In 18 per cent of the un 
tenasynrrltls of the Ibirrali, 
fiflgeri. 1 jof IheiScoesibecswboi » 
middlefinger The middle pslnnrgwa 
Toh-ed b per cent cf tbe cases I™ 

•ftb of the nng little and 
ddenUDj b of the 1 raws 

of tbe mlddfe palmar space the 0^ 
middle firmer Septfc tewrersnabef 

finger ma) bc compUcatfd hv rld*^ iHsif 
abscess or middle rwhnir 
case did a deep fasetaJ space a bwW/T^ 
forearm. A(fi>esIcos boct 

nmhed fnnctkm sere a coflyl”^, p 

cent of th caws Septic *rtliiHh sT»^^ 
per cent of the caws Lmnles=J 
occurred In 9 per cent of the <»««• 
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Involvement of tlie tendon sheath of the thumb 
:urred in iS per cent of the cases In lo per 
at of the entire senes, the radial bursa became 
t^olved from tenosjmovitis of the thumb, and 
8 per cent of the entire senes both radial and 
nar bursae became invohed from tenos'S’no- 
tis of the thumb Tenos^^lovltls of the little 
iger occurred in 6 per cent of the cases In one 
If of this group, or 3 per cent of the entire senes, 
e ulnar bursa became ina olved In 2 per cent 
the entire senes both ulnar and radial bursae 
icame involved from tenosj novitis of the little 
iger In no case was there a spread of infection 
the tendon sheath of the thumb from an 
iginal infection in the little finger 
In 3 per cent of cases there was a spread of in- 
ction to the space in front of pronator quadratus 
uscle in the wnst In each of these cases tendon 
ough, radial and ulnar bursitis, and osteom\e- 
Lis occurred In each case pus nas found in the 
jxor carpi radialis tendon sheath and in the 
nstjomt It cannot be definitel} stated whether 
le spread to the wnst joint was by direct exten- 
on or ana the sheath of the flexor carpi radialis 
ndon 

In 3 per cent of cases infection spread to the 
irearm spaces In each case tendon slough, 
steomyehtis, and infection of both radial and 
Inar bursae occurred In each case pus spread 
p the forearm into the space formed by the 
exor digitorum subbmis muscle antenorly and 
he flexor digitorum profundus and flexor polhcis 
Jngus musdes postenorly 
Table II gives a companson of end-results re- 
lorted by several surgeons A review of the htera- 
ure reveals that, in &ie past 30 j ears, httle prog- 
ess has been made in securing better end- 
esults in the treatment of acute septic teno- 
ynovitis of the flexor tendons of the hand 

TABLE II — END EESDLTS 

Group 3 Group j 
Fair Optimura 

Per cent Per cent 

10 62 

14 57 

17 30 

22 28 

20 33 

anatomical studies and sdegical 
TREATMENT 

A mixture of i part of bismuth subnitrate, i 
■oart of cotton seed oil, and 2 parts of petrolatum 
May be injected, by the open method, into the 
tendon sheaths and the radial and ulnar bursae, 
and x-ray studies then made By this method the 
comparative position of pus accumulations may 



Fig I Tendon sheaths of the radial and ulnar bursae 
injected with radiopaque material showing comparatne 
position of pus accumulaDons 

be visuahzed It is of value in deterrmning the 
location and direction of incisions (Fig i) 

A knowledge of the surface anatomy and deeper 
structures of the hand is basic for the proper 
treatment of septic tenosynovitis An under- 
standmg of the muscles, blood vessels, and 
nerves, particularly m their relationship to the 
tendon sheaths of the thumb and little fegers, is 
of great importance A knowledge of the anatomy 
of the wnst and the spaces of the forearm, espe- 
cially m relation to radial and ulnar bursae, is 
of much practical importance 

General anesthesia is always used A blood 
pressure cuff is used for a tourniquet 

On the mdex, middle and rmg fingers the middle 
and distal volar transverse creases extend to a 
pomt about half way between the anterior and 
postenor surfaces of the finger, on the medial and 
lateral aspiects The proper digital arteries are 


Peppier (Berlin) 1913 
Khiessl (Bardenberg) 1925 
^eicke (Leipzig) 1933 
jnnnell (New York City) 10^8 
^resent senes 


Bac 
Per o 




iLgtiUv pMtenor to the dJfItal nm-w, ind re cat iWmg the 6e%Joo cm«. The aeiJ^ 
foaod xt the loeJ of the a terior third ct t^ jalrriJ narU f tJ>c flap are njt oifipdj *1^ 
mcdhl and lateral aapect of the fincere. ward, ite dlfflal verecu aad nma after** 

Auddocloai has wom that dj{|iUl arteries and the b erlcnded noitr ts 

gh"* off brenches ahlch form an oastoaMtlc prorhaal arase. These iw.hisn 
aithofblood 'csaeli m the anterkn- sulKeDdltUQS made ortr the pro rfanal and 
space Tfab aDaitoooCk arch fhTS off \'e«^ t Robberriaaoeaad thrrad ha 
supplj booe, svoLntal membrane ot joint and of operath c drainage. The ladsaw 
tendon sbeath, and the tewkn itself Tbetendoa exposure of the sheath bot. In tin cCffltr* 
rccen-ei hs btaachef thinush ibe mesoteoons or seqoent slooghina ol tendcaB ha* 
so ciDed ligamenta bima. The exposure of the tendon ma 

In the sargkml Ircatmeat of Infectwos ol the Also 1 hat e noted roDIng ^'*^***j*i£r 
index, nuddle and nng fingeii several points mav sloughing nl some of the dKtaf part «■ 
be erophasixed. arxi tha dek) ■ healing ^ . \ 

InciDonj should drain every pocket ol pus. klediai lateral 

Intcrmpted indsiom orer the medtal and lateral ev tend from the base of the cfiCalr^Ki*^ 

aspects of the pronmal and middle phalanges level ol the pro rfanal b 

ha\T been ured and discarded because dnloage placed anterior I d gital «*eb ^ 

a as Incomplete In too man) Instances secorsdarr teen used. These focid ons 
indiiacts acre required and the Inodcnce of ten- ibej oeceaMUIe cutting icro« ^ tSr 

doo skxjgh was toogrenL crease and this procedure eDiiaf^'’, i^ 

Auchlnckos has si^xested ibe UK of tnincated and nerves nd may lead I jrtJs 

flap mdiioca Induding all tissoc da«n to the In this dmlc the bteral j rt-r 

tendon sheath. In thb indsloo, the distal end b greatest aloe It extends fr«B the 
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. Ur rrpi<;c llii- incision is 

’ 'Tr l'a°™l e««8 of .he aohr 
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upplied Howe^er I anastomotic 

;i‘n'at ™v he adeoua. 

rnTunsh tlie tendon sheath and tendon Th^ 
ac,.»n ,s Mowed b> t»e tet *»gh^a„d^p_^^ 



1 ,c 3 Pronator .^pacc and mlcrdcxor ^jmci 
mu^'ular boundaries and altachmcnt^ 


dbowin,. 


ides adequate drainage 

groove director is inserted, and the sheath cut 
0 4e entire length of the skm incision If almost 
ill cases of septic tenosjmoMtis of the flevor ten 
Ions of the index, middle, or ring fingem, it is 
lecessary to dram the palmar portion of the ten- 
lon sheath This is accomphshed b\ a longi- 
udinal incision from the base of the proximal 
hgital crease and earned about 2 centiinetcrs 
iroximally into the palm The incision is begun 
m the same side of the digital crease as is the 
digital masion The incision m the sheath 301ns 
hat made over the digital portion With index 
ind nng finger infections the digital incision max 
26 on the medial or lateral aspect of the finger 
With tenosynoxitis of the middle finger, the 
digital incision may be made on the medial or 
lateral aspects of the finger If there is a com- 
plicating thenar space abscess, the masion should 
be on the lateral aspect If there is a compheatmg 
middle palmar space abscess, the incision should 
be made over the medial aspect of the finger 
In this senes, 2 cases of tenosynoxntis of the 
middle finger x\ere compheated by thenar space 
abscess, and 2 cases xvere compheated by middle 
palmar space abscess (Fig 4) 

The sheath of the flexor tendon of the lUtle 
finger extends from the base of the distal phalanx 
to about the metacarpophalangeal yoint On rare 
occasions, it may end there Hoxvever, it usually 
contmues proximally m the form of the ulnar 
bursa 

The digital branches of the ulnar nerve to the 
adjacent sides of the ring and httle fingers cross 
from the medial to the lateral side of the ulnar 
bursa at a point about i inch proximal to the 
metacarpophalangeal ]omt (Fig 2) The anasto- 
motic branch from tlie ulnar nerve to the me- 
>dian nerve crosses Uie fifth flexor tendon about 
, 1 S centimeters from the distal edge of the volar 
carpal hgament (Fig 2) The ulnar artery, ]ust 
before turning laterally to form the superficial 
X olar arch, crosses the flexor tendon of the little 


finger, lust anterior to the anastomotic branch 

of the ulnar nerxe (Fig -) ^ , 

In the surgical treatment of infections ol tlie 
little finger and palmar jiortion of the ulnar bursa 

the following steps are folloxxcd 

A longitudinal digital incision is made oxer tlie 
lateral aspect of the httle finger, posterior to the 
digital xessels and nerxes and posterior to lateral 
extension of the xolar digital creases If there is 
no continuitx between tendon sheath and ulnar 
bursa, or if there is an obstruction to the spread 
of infection bx the products of infection m the 
region of themetacarpoi halangcal joint, theremax 
be no need for earning the incision into the ulnar 
bursa Hoxxexer, it is nccessan to drain the pal- 
mar prolongation ol the tendon sheath Tins is 
accomplish^ bx making an incision almut 2 
centimeters long from the center of the xolar 
aspect of the proximal digital crease into the 
palm (Fig 4) 

Clinical exadence usuallx rex cals xvhether the 
palmar portion of the ulnar bursa should be in- 
ased In this senes one half of the cases of teno 
sxrnox itis of the httle finger xvere compheated bx 
ulnar bursitis Howexer, if tliere is a question 
it is x\ iser first to cut into the septic tendon sheath 
and then to exert pressure oxer the ulnar bursa, 
proximally If pus is obtained x\ ith pressure, the 
incision IS earned into the ulnar bursa The pal- 
mar portion of the ulnar bursa is drained by an 
incision extending from a point just proximal to 
the distal transverse crease in the palm, to about 
the apex of the tnangle in the base of the palm 
This incision is over the lateral edge of the hyqio- 
thenar eminence (Fig 4) The digital branches 
of the ulnar nerxm, about 1 inch proximal to the 
metacarpophalangeal joint, and the anastomotic 
branch of the ulnar nerx'e to the median nerve 
and ulnar artery, about i 5 centimeters distal to 
the distal edge of the volar carpal hgament, must 
be identified and must be retracted mediallx 
(Fig 2) 

As to the anatomy of the thumb and pahnar 
porUon of radial bursa, the sheath of the flexor 
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abould Dot be m«di» beacw of tie m®*- r r 
teudoos and tie prolapse of teodoas (Ff *' 
Tie iWt*/ and ♦«rs#< tekci*P 
imitv benalh the volar carpal 
tonua^ tbeae borate loroctJiDa cams*® 
CCrucaDy t ihould be tatotned tbo 


particolarlv of nervea. A loogitodmal d^3 


aueain iruecuora o» IOC luuinu. 

bora lofectioci. So per cent spread U 
the oina buraa, 

Pni accxmmlatioea in rediiJ and al ^ 
may rupturt I to tie space booacW 

the pronator qoa drat os Hiasch and ai®’ 



FLYNN ACUTE SUPPURATRFE TENOSYNOVITIS OF THE HAND 


233 


f the flexor digitorum profundus and flexor 
illicis longus tendons m the wnst (Fig 3) In 
IS senes there was no tendency for thenar space 
id middle palmar space abscesses to rupture into 
IS space 

From the wnst pus spreads up the forearm mto 
le space bounded antenorly by the flexor 
gitonim subhmis, and postenorly by the flexor 
gitorum profundus and flexor polhas longus 
dissection of the muscles of the forearm reveals 
hy this IS true (Fig 3) The flexor digitorum 
rofundus and flexor poUicis longus have their 
ngm from the ulna, radius, and interosseus 
lembrane from a point at the upper level of the 
ronator quadratus to the level of the obhque 
ne of the radius At the obhque hne of the 
idius the flexor subhmis takes ongin (Fig 3) 
Tius, anatomically, pus cannot extend up the 
irearm behind the flexor digitorum profundus 
nd flexor polhcis longus It must spread antenor 
0 these muscles In the upper forearm the 
pread of pus is blocked by the ongm of the 
lexor digitorum subhmis and pronator radii 
eres (Fig 3) In its course pus spreads over the 
leeper muscles almost to the radid vessels on the 
ateral side, and beyond the ubar vessels on the 
nedial side 

If both ulnar and radial bursae are involved, 
ind if pus has ruptured into the pronator quadra- 
:us space in the wnst, an incision on the ulnar 
iide of the wnst may be adequate A 2 5 inch 
ncision IS made at the antenor surface of the 
ulna, about i inch above the stjdoid of the ulna 
rhe approach is behind the flexor carpi ulnans 
ind ulnar vessels When the deep fascia is in- 
cised, the bulgmg ulnar bursa may be seen m the 
wound 

If the radial bursa alone is involved, an mcision 
over the radial side of the wnst is made A 2 5 
inch mcision is made over the volar lateral aspect 
of the radius, as close to the bone as possible, and 
postenor to the radial artery When deep fasaa 
IS incised, the bulgmg radial bursa ma}’' be seen 
in the wound (Fig 4) 

Usually no dram is necessary for radial and 
ulnar bursae incisions, if the incision is suffiaently 
If great edema is present, a rubber tissue 
dram is inserted for 24 to 48 hours 

fFe mfecPons from the wrist tend to 
spread up the ulnar side of the forearm where 
uiost of the flexors are 

, 'fF infection of the intermuscular space of 
fU 2 5 inch masion is made between 

carpi ulnans and the ulnar margm of 

e floxor digitorum subhmis The ulnar margin 
01 the flexor digitorum subhmis is retracted 


laterally, and the space between it and flexor 
digitorum profundus is entered by blunt dissection 
toward the profundus Great care should be 
taken not to injure the ulnax nerves and vessels 
whidi are adherent to under surface of the sub- 
limis (Fig 4) 

The mcision over the iflnar surface of the fore- 
arm together with the wnst inasions is usually 
adequate However, wuth extensive accumula- 
tions of pus, an inasion is made over the radial 
side of the forearm This mcision is about 2 5 
mches long along the outer edge of the flexor 
carpi radios At this point, the lateral edge of 
the flexor digitorum subhmis muscle can be 
identified, retracted mward, and the space entered 
by blunt dissection The approach is internal to 
the radial artery 

Sulfonamides Suhonaimdes were used locally 
and parenterally Certain factors should be un- 
derstood m the intelhgent use of the sulfonamides 
locally The toxic action of sulfonamides on 
cells, when used locally, is not a big factor in 
influencmg the selection of the drug Lyons has 
suggested factors which should be kept m mmd 
when selectmg sulfonaimdes for local apphcation, 
namely rate of absorption, persistence of crystal- 
line drug, persistence of drug by chemical test, 
excretion of drug, diffusion in wound, and toler- 
ance for inhibitmg substances Suffanilamide is 
absorbed more rapidly, excreted more rapidly, 
and persists as crystals and chemically in the 
wound for the shortest length of time and is more 
soluble m serum than other sulfonamides Sul- 
fathiazole, sulfadiazme, and sulfapyridine follow 
m decreasing solubihty as mentioned Sulfamla- 
mide has the greatest rate of diffusion m wounds 
Next in order, in rate of diffusion, are sulfathi- 
azole, sulfadiazine, and sulfapyndme Dead 
tissue slows the rate of diffusion through the 
tissues Even in dead tissue, sulfanilamide 
difihses more rapidly than do other sulfonamides 

Sulfonamides are bactenostatic and not bac- 
teriocidal Theoretically, sulfonamides are sup- 
posed to act by mterferm^ with bactenal enzymes 
concerned m some way with nutntixra substances 
Sulfonamides compete for bactenal enzjmes with 
an essential metabohte, descnbed as a substance 
or chemical group which takes an essential part 
in a chain of s}Titheses necessary for bactenal 
growth Sulfonamide inhibition results from an 
excess of essential metabohte MacLeod showed 
inhibitor substances in fresh muscle extracts 
and pus 

Sulfanilamide, sulfathiazole, and sulfadiazine 
haxe been used in this senes LocaUj’’ these 
drugs hax'e been apphed as a hght dust to in- 
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fccted mlices la ft daw ot ftbout i kwh per lo 
ftqonJt bdn c( urface ftj ^ die mb- 

rnmmf ttee on urskml lolectlom ot the Katfaml 
Rewfttdi CoondL SuHaalkmliVi hii ben oed 
ftrith beniol)'tlc streptoaicc] ftVne, or In ndied 
Infcctkns. SoUithijuole hu ben owd with 
»tapb5iDcDcd la tingle or tnlxed lofectloos. 
SolCftdkzlite bit been oaed Dore recentty for 
beiBol\-tfc ftreptococDit, tu^ylococcm ill 
mixed hifcctioci. Recent diciJCftl obaervatiosi 
indlcftte that tnltirtoxlae otj be the drag of 
choice. Snlliftlttroe tnft/ bti-e ft teperior toler 
ftoce {or the koJ InhlUton. 

Since the advent of «nH ^fpt<V treatimt In 
Tunilent tettamovhb there bat ben do jpeat 
dnreaw In tbe lacidepce ot tesdoD tknefa Thia 
fact, I behere la due to thae factor UTth 
leptic tenos^'Qorltls exlaticig fitf 4S to 71 bouri. It 
It quite obv io aa that the aulfanatnldea canoDt be 
ft peat factor In ccrTrectlog phvtlokwfcftl chaogea 
ft meb have oonerTed partlcQla^r lo Btood vewda, 
or b correcting patbologlcti cnangei to the Ich 
vnhtd tLwMS, or la correetlsg the medbinkaJ 
chaagea b the tendos tbeatha. 

D^Ite the fact that there bai been 00 appre> 
change b tbe bcldeoce of ilocrited tei^ 
dots with ■jlfonamide therapy then hu been 
a dedded decretae b tbe bddleiKS of otber ac iei e 
cofnpBcatkwa b t^Ric leooeytMvliia. The de 
ermae b noted b t^ bddeooe o! oateompelitb. 
tbcaar (pace abwrefft, middle pobnar apace ab- 
tceaa, alnar borallk. bfcctloaa of the pmator 
qoadifttrti qiace b tbe wrat, and the blcrBexor 
apace b tbe foreano. If anlfoaomlde thnap> b 
atarted earij enough, t win undoubtedJf be a 
firtor b decremibg lortdgire of tendon akogh. 
The m«Afd deoeaas of aeverc compDcatkioa of 
aeptic tencapjoTitia with HrlfanamltVe theiapy H 
rnTTipirablg to tbe dccTeafte b mutoidltii with 
b tltlf 

rorrorauTnt TftEAorofr 

The bSected VnnJ ahouVi be rtrvated on a jii' 
krw at all tbnea to fadLtatc vencoa and hrmphadc 
drainage. IDniuw the atage of acute bfectkai. 
the and wim are immobflixed b an abnnL 
Dom apliat, b a poaltkn of hmctkai. Earij poat 
opeiatirt motion was batJtnted b a group fa thia 
lerlea, bot ■pgravatloa ot the Infectkn b abnoat 
cvety caW **a wen. It ia atroagi) ad dacd to per 
mlt DO nwtJoa nntil the bfecti® U cootroUed. 
Uowerer ftKh a aloogfced teodoo ia theaiaeoce 
o/oatcooyeiitiioraeptfcarthritia, tbejomtomay 
be manipukted to pWTnt adhrtioo*, and pennit 
future teodoo graftbg Hot aoala are ad bed 
rtnA-r aaeptb coodiliocBU u Indaiona arc de 


qoate, rubber litaoe drains may be cat*,! » j 

harm. Ifanv /,/ . . 




have been doing aell b lie hca^tetfe 
diacharged to tbe Oot Patbit Detaitet nJ 
teodoo aloogh occora. Thblbffaeli^kat. 

of peiraftting theiatient b be inbohtoTle 

the bfecUoQ hu wibaikd. CootocAmlxdk 

vmnd, after dxacharge from ib 

occnnvd, HoaphaliAtlao of jaiJcii’ ctl b 
bfectloQ haa anbsifcd b of ^ 

portancc. 


In too caaeaof acnteaeptic tennwBnkiiifb 
hand, tbe origb cd bJectkio eu mberkf-n 
or indirect laocslatlaa b do ok va t rde 
of bematogeDooa or lymphatic o(i(ta. 

On tbe basb of fuoctiooj residti nay le c!i» 
fied b three groupa, tad, ^ or cptliaa. 

Edoloflcaliy thme vm kicr oalBgrij 
factors iramna, locadoD of tnuBo, tbr c 
bacter io logy Puacton moondf crCbtEC 
coramoo types of bjutr Pnnctnrt vtani. pr 
tfcuiariy at the volar a%Hal oeaaes, ooeal 6 
moat aericna bfectioea. Tbe th ia* t bb, cf 

middle £i>ges ft tse Best irtqomtly IP dni 

Tbw, or delay in opeatkn, b the 
bprodndagpoorninhi, Tiemaetbtb 
fore opeaboD b group i was 6 dajrafae*; 
5 days aral b gTcnp 313 days. 

b the group cf f vs m *uidi thr 
strep toe u c cu t alooe or c uniHr ed vhi 
iTfitli caused the hJcctJoa, iheresnhsrntp*' 
lo tbe group b ft bich the Stafii>lococris 
cataed the infectioa, the nnoits were tot, CJ« 

all the mixed infectioo cases the remits roe pri 

Tbe mortahty »as t per cent 
were per f ormed b 18 per cent. Tb ot 
the BMSt entnmon canse of paor 
b 41 per cent. Oitwanyentb *«* * j, 

pet cent Thenar space thicesi oconjw 6 
per cent and middle palmar *P*® T. 
percent Tendon adbcri o cs caowd Bmiire 
tlon bio per cent Septic arlint^ ^ 

0 per cent and lumbnol ipa« 

cent TenusyDUTitis of Iht thum b kidid 

percent spread to the ndkl bn« 

0 per cent of the entire series, 
to the obar bom b 8 per cent tf ti^ tstw^ 
TeDosynodUs of the little ingrr “ 

po ait wM. , tpK.i o< IJ. 
uloar bona b ooc-iwlf of th^ 
or j per cent of the entlra series, sod ^ 

boraa from the otnar bom b J ( 

entue series. The pewator ctadom^^ 

the arist wasinToJved fa3 pu™tjaw 
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flexor space in the forearm m 3 per cent of the 
entire senes 

The average stay m the hospital was 19 9 daj's 

Results were generally poor 47 per cent were 
m group I, the bad results, 20 per cent in group 2, 
the fair results, and 33 per cent in group 3, the 
best results Results in this senes are no better 
than those reported 30 years ago and those re- 
, ported bv others 

' CONCLUSIONS 

The greatest hope for improvement in results 
lies m the early treatment of suppurative teno- 
synovitis and the proper obsenation of wounds of 
the fingers Puncture wounds, at the digital 
creases in particular, should be considered as pre- 
disposing to suppurative tenosynovitis 

Extreme care not to change bactenal flora from 
" a single strain to a mixed infection is of great 
importance This danger is avoided by exerusmg 

■ stnct aseptic precautions at the time of opera- 
bon and parbcularly at the bme of postoperative 
dressings 

Inasions should be adequate to dram every 
--pocket of pus Inadequate incisions invanably 
necessitate subsequent incisions and lead to poor 
results Incisions may provide too much exposure 
■' to the tendons and thus produce a tendency to 
^ tendon slough or occasionally herniation of the 

■ tendon Before an inasion mto a tendon sheath 
IS made one must have a thorough knowledge of 

r the surgical anatomy of blood vessels, nerves, 
^ and neighbonng muscles A clear knowledge of 
5' the pathway of pus in tenosynovitis is also basic 
Rubber tissue drams may be used but are usually 
-■ discarded in 24 to 48 hours 
. The knowledge that an infecbon m any tendon 
^ sheath may comphcate the treatment of an injury 


to die hand or fingers should make one alert to 
discover this comphcabon early 

Sulfonamides, with suKadiazme in particular, 
when used at an early stage, parenterally and 
locally, are of real value m decreasing the in- 
cidence of severe complications 

After operabon, the hand should be elevated 
on a pillow to aid Ijunphabc and venous dramage 
Acbve motions should be avoided unbl the infec- 
tion subsides The hand should be placed m an 
alummum splmt m a position of funcbon Dress- 
ings and soaks are performed with stnct asepsis 
With tendon slough but m the absence of osteo- 
myehbs or septic arthnbs, manipulabon of the 
fingers is performed to prevent adhesions and to 
permit future tendon grafbng The pabent 
should be hospitalized until the infecbon sub- 
sides 

REFERENCES 

r Aocuincloss, H Surgery of the Hand, Nelson Loose 

leaf Surgery, 3, 459, 1927 

2 Beixone, a Arch radiol , Nap , 1939, 13 491-495 

3 CtElTEtAND, M Arch Surg , 1925, 7 661 

4 CoLONNA, P C Am J Surg , 1940, 50 509 

5 Deicxe, H Beitr Uin Chir , 3933, 158 461 

6 Fildes, P Lancet, Lend , 1940, i 955-957 

7 FoRSSEii, W Nord med Ark Stockholm, 1903, 

hft 3, No 14 I, hft 4, No 19 55 

8 Gaxlock, J H Surg Gyn Qbst , 1924, 39 165 

9 GwNNEii, R S Arm Surg , 1937, 305 97-119 

10 Hawxino, F Lancet, Lend , 3941, i 786-7S8 

11 ISELDJ, M Schweir med Wschr , 1932, 13 1159 

12 Kanastel, A B Infections of the Hand 7th ed 

Philadelphia Lea & Febiger, 1939 

13 Kepplee, W Ztschr Chir , 1912, 115 63 

14 Koch, S L Ohio M 1,1938,34 1325-1328 

15 Lvons, C , and Burbank, C Surg Gjm Obst , In- 

temat. Abstr Surg , 1942, 74 371 

16 Macixod, C M j Elxp M , 1940, 72 217-232 

17 Poirier, P Traitfi d'anatomie humaine Pans 

Masson et ae, 1896 

18 ScHiEESL, M MQnch. med Wschr , 1923, 72 1728 


THE MODIFIED MIKULICZ RESECTION FOR CARCINOMl 
OF THE COLON 

TIK)\[AS E. JOVES» KLD FJJZS^ FRANK R. BONDI lUi ^ 

ROBERT E. BRURAKER, M D QmW. OIno 


’THEbiftciricalde\TlopfQ«>toflhetFpeo( tionirith » few nodifiaOoBi trf tktncjlfr 

rtfetlk® of the colon latrodotca b7 •criptfoo. Thecoio*totnjrtne*£ha*«*>tfui^ 


Blodsaad derelopedfarv Patilftadh]{kD> oat throc^ s rcrtkil lodifeD. 

-A. Ha bu been ufequtely re>ie«ci] ebe Vie wto to eiirphMl« certain t£dcbalti.\ 
where. Rankh i tPocH Ration « the UikaUa which are (nportut fraa the ttan^lwbUhd 
tetdinijue retnoved the tedoci ob^ecUou to It. the core of caocet »ad the i n l iariWi BBitiit 
A\e beUere that the reported recarrenca of or umI morUdHy lloWhy of the Mon to t» ► 
dnnm a in the abdomma] wtuod Fcfknrlng the aceted detenmoei whether thkenmtm isr it 
oriftnal MILoDa praedure «eR the reaolt^ex (koe. Thb mobCity tmtt ^ cofideat to oii 


teuicn of the growth from adkeent mesenteric 
glaoda which were not res t cled. One no looxtr 


aceted determbei whether thii<natm isr it 
done. Thb mobCity nmat be e uflici t j t to aJ 
twoardiMipohita &itt.tbevtieiami«dr 
adjacot mcKsterj and, aerced, theprcfct 
meticifi of the dooble-barrelled culurtagr h 
esaenthJ thu the anm of the cricatewrUrt 


aees these re eun e oc es when the gkod bcarreg meticifi of the dooble-bantDed colorteB^ h 
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Closure of the colostomy should be a simple 
rocedure, and the wound should heal promptly 
^ nth only occasional transient fecal leakage, pro- 
ided certain details in techmque are observed 
lufficient time must elapse between resection and 
losure to allow the induration of the tissues about 
he colostomy to subside entirely Ten weeks is 
he optimum interval 

The colostomy should be well mobilized and 
. reed of its attachment to the fascia down to the 
, lentoneum It does not matter if the pentoneal 
- avity IS actually entered, since local tissue im- 
, nunity prevents any pentoneal reaction The 
; lowel must be tnmmed of adherent fat and the 
I 'im of scar tissue about the stoma excised The 
freshened edges of the bowel are sutured trans- 
‘ rersely with two rows of fine catgut We prefer 
■ to close the fasaa with interrupted alloy steel 
Hire sutures and the skin and subcutaneous tis- 
’ sues with alloy steel wire vertical mattress su- 
tures Several small gauze mcks are placed be- 
neath the fascia between the mtermpted sutures 
With this techmque patients are allowed out of 
bed on the 6th postoperative day and are dis- 
charged from the hospital on the 7 th day In this 
senes of cases it has never been necessary to close 
a colostomy a second tune 
Spontaneous closure of the colostomy saves the 
patient time and, in this respect, is desirable 
Whether or not spontaneous closure occurs de- 
pends on how far below the skin edge the bowel 
retracts Most of the colostonues m this senes of 
; cases were brought well out to the skin edges 
a ithout tension, became adherent to the skin, and 
therefore necessitated closure Occasionally, a 
mortality will occur from retraction of the loops 
under tension, and we beheve that morbidity and 
mortality are decreased when the bowel loops are 
well mobilized and in full view at all times 

ANALYSIS OF STUDY 

The Mikulicz tjqie of resection ma> be applied 
to any porbon of the colon sufficiently mobUe to 
allow adequate resection of the adjacent gland 
hcanng mesentery and the formation of an ade- 
quate colostomy Since early in 1938 this opera- 
tion has been preferred to resection woth anasto- 
mosis in instances in which either of the two pro- 
cedures might be indicated The mortahty for 
the Mikuhcz procedure is low, and the morbidity 
IS minimal Furthermore, when the involved 
colon IS mobile enough, the operation for the cure 
01 cancer is as adequate as resection with anasto- 
mosis The extent of resection in both types of 
operation is dehneated bj’’ the blood supply in 
the same manner 


The Mikuhcz procedure has been objected to 
on the grounds lliat it is a stage operation, and 
that it reqmres prolonged hospitahzation not only 
for the resection but also for the closure of the 
colostomy This need not be so, and m our ex- 
penence the total duration of disabihty is only 
shghtly longer than that foUowmg resection with 
anastomosis In this senes the average hospitah- 
zation for resection from the day of admission 
wras 38 days This figure includes preoperative 
preparation in all cases and 10 cases m which 
prelinunary cecostomy was necessary for decom- 
pression The average hospitalization for the clos- 
ure of the colostomy was 8 days 

For a long time the semor author has advo- 
cated one stage operations m surgery of the colon 
The closure of the colostomy accordmg to the 
aforeinentioned techmque has been uniformly suc- 
cessful and has earned with it so little morbidity 
and inconvemence to the patient that we no 
longer look upon it as a stage of an operation 
Certainly the Mikuhcz procedure cannot be 
placed in the same category as a two stage com- 
bmed abdominopenneal resection or a two stage 
resection of the nght colon 

We prefer this procedure for lesions of the distal 
two-thirds of the transverse colon, the splemc 
flexure, and the left colon For lesions of the nght 
colon and those just distal to the hepatic flexure, a 
one stage ileocolectomy with end-to-side ileo- 
transverse colostomy has appealed to us as the 
best operation The discharge of small mtestmal 
contents after a Mikuhcz operation on the nght 
colon IS discouragmg to the patient, and the skin 
irritation is often difficult to control In the 
poorer risk patients the loss of electrolytes and 
fluid from the ileum is not well tolerated In ad- 
dition the mortahty of one stage ileocolectomy 
should not be greater than that of the Mikuhcz 
operation 

There has been frequent discussion about the 
application of the Mikuhcz resection to lesions at 
or near the “rectosigmoid junction ” Apparently, 
there is no unanimity of opinion as to the location 
of this point We consider the rectosigmoid junc- 
tion to be a small segment of bowel beginning at 
the pentoneal refleebon in the rectovesical pouch 
or cul-de-sac, extendmg proximaUy for not more 
than 2 inches Most lesions at this point obvi- 
ousl}' cannot be extenonzed, and consequently 
ideas as to what consbtutes the rectosigmoid 
junction must vary considerabty 

Most lesions low in the sigmoid do not lend 
themselves well to this tjqie of operabon Ten- 
sion on the distal loop of bowel renders the pro- 
cedure hazardous, and the amount of mesentery 
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VOLVULUS OF THE SIGMOID 

DAVID METHENY, A B , M D , F A C S , and H E NICHOLS, M D 
Scatde, Washington 


V olvulus of the sigmoid occurs hen 
the sigmoid is so redundant and the 
mesentery so relaxed as to permit a 
twisting of this part of the gut The 
obstruction may be partial, complete, or strangu- 
lated 

Chmcally significant redundancy of the gut 
may be congemtal or acquired Too much sigmoid 
may be a congemtal abnormaht}’, ne mil report 
a case of a 3 months old mfant in whom the 
congenital factor must have been the only im- 
portant one We mil report also a case of a patient 
who died at the age of 93 j ears from a strangu- 
lated volvulus of the sigmoid In the latter 
pabent it seems reasonable to assume that while 
the sigmoid was probably congenitally overlong, 
enough redundancy to produce strangulated vol- 
vulus would not have been present in the abdomen 
for 34,000 daja without havmg produced symp- 
toms A study of the bterature and of my cases 
convmces me (D M ) that redundancy may be 
mcreased over a penod of years to the point where 
It wiU cause strangulated volvulus ^Vhlle the sig- 
moid may be long enough to permit volvulus m 
early infancy, those persons with less sigmoid may 
at first develop a partial volvulus only Relaxation 
caused by age and repeated attacks of partial 
volvulus will gradually lengthen the mesentery 
and sigmoid until attacks of complete obstruction 
are followed by strangulation Thus, volvulus of 
the sigmoid follows the well known law that many 
congemtal abnormalities of the abdomen do not 
become manifest until adult life 
The symptoms at first are attacks of partial 
obstruction of the colon Obstipation for a day 
IS followed by a more or less distended abdomen 
and gas pains below the navel Patients say, “If 
I could only pass the gas I would be aU nght ” 
Sometimes they do pass some of the gas and some 
of the feces but not enough to get complete relief, 
so the attack continues In one of our patients 
me attacks lasted from 12 hours to 2 weeks Free- 
wm between attacks vanes from days to years 
^e tendency is for the attacks to become more 
frequent and more severe until the temfic pam 
of complete obstrucbon or strangulation sends 
the patient to a doctor 


Before obstruction occurs there may be tender- 
ness on the left side and occasionally the redun- 
dant sigmoid may be palpated above the navel on 
the left side It seems hke a phantom cyst that 
disappears as it is being exammed X-ray exami- 
nation at this time may not aid m diagnosis 
Since one-tliird of all patients havmg banum 
enemas show some redundancy of the sigmoid, 
the roentgenologist may not usurp the clmician’s 
rightful function of makmg diagnoses The cbni- 
aan likewise is apt to be thinkmg in terms of 
cobtis, kidney disease, diaphragmatic henna, or 
just nervous indigestion Later, when hyper- 
trophy of the redundant loop or obstruction has 
occurred, attention is directed to the sigmoid 
When a patient has learned that an enema, 
especially one taken in the knee-chest position, 
will produce rebel, recurrent volvulus of the sig- 
moid should be suspected 

The incidence of recurrent volvulus of the sig- 
moid IS more common than the diagnosis Blood- 
good reported i case among 103 cases of intestmal 
obstruction Hays reported 5 cases among no 
cases of intestinal obstruction and quotes Bnggs 
in the Oho State Medical Journal, 1912, as 
having stated that “volvulus of the sigmoid causes 
15 per cent of intestinal obstructions ” In the 
Kmg County Hospital, Seattle, Washington, 
from 1934 to 1941 inclusive, 496 patients with 
mtestinal obstruction were admitted Of these 
cases the following 5 were due to volvulus of the 
sigmoid 

Case i (110-959), a woman 93 years old, was admitted 
March 16, 1938, with cyanosis and an irregular pulse 
She was in a very cntical condition and died 24 hours 
later A distended abdomen with generalized tenderness 
but no masses was noted At autopsy a diagnosis of 
gangrenous volvulus of the sigmoid with peritonitis was 
made Volvulus had not been suspected before autopsy 

Case 2 (5149), aman 80 years oldj was admitted Novem 
her II, 1937, with cerebraf concussion and fractured nbs, 
he was irrational Eighteen days later he was waUjng 
about the ward although he was confused mentally He 
suddenly expired December 22, 1937 At autopsy by a 
coroner the findmgs were fractured left 2d, 3d, 4th, and 
5th nbs, abscess of chest wall, abscess of left kidney, 
cerebral atrophy, and redimdant sigmoid and volvulus 
with partial obstruction 

Case 3 (105053), a 28 year old Indian woman, was 
admitted October 4, 1937 An appendectomy had been 
done I year before and was followed in a month by several 
attacks of abdommal cramps and vonutmg The present 
attack was of 3 days’ duration The abdomen was distended 


suiylcal and roentgenological services of the King 
l-ounty Hospital and Providence Hospital 
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Fig I Case i Flat plate taken during pjelo^m 
vote large redundant loop fiUing almost entire Iwt side of 
ibdomcn Significance was not realized at time of ex 
imination 

jStevtard and Rankin) and its clinical appbcation 
^Methena) makes the procedure e\en more cer- 
tain In m\ own 5 cases I used priman' end-to- 
Jnd anastomosis after resection of the sigmoid 
During preparation the patient is given i gram 
of sulfandamide eaera 4 hours for 36 hours just 
before surgen An open technique is used, but 
It would seem the tvpe of suture is not import- 
ant proMded the suture line is gas and water 
tight and does not impair the blood supph to tlie 
ends of the gut The pad packmg off iJie surgical 
field IS moistened aailh metaphen \ continuous 
stitch of No 00000 chromic catgut is first earned 
o\er and oaer, uniting the ends of the bowel The 
serosal stitch is interrupted No 60 cotton A bttle 
sulfanilamide in Case i and sulfathiazole in Cases 
3, and 4 were placed around the suture lines as 
an added precaution Postopera ti\ e distention is 
prc\ ented b\ (i) continuous gastric suction through 
^ a ^Iiller-Abbott tube, (2) prostigmin, 

wu insertion of rectal tube e\er\ 4 hours 
when the Miller- \bbott tube is used, liquids b\ 



Fig 1 Case i Roentgenogram taken after banum 
enema, showing large redundant loop of sigmoid Note 
increased capacity of proximal colon 


moutli are started the dav after operation Suc- 
tion is discontinued on the 4tb or 5th day The 
reactions of my 4 patients were minimal and the 
last 3 left the hospital within 12 days after 
surgen 

C\SE I Miss N, 37 years of age, was first seen in 
September 1939 She had enjojed good health until 1927 
when she had a se\ ere attack of pyelitis After that attack 
she had been addicted to morphine and her health had not 
been good In 1932 she had an attack of se\ ere abdommal 
pain, diarrhea, anorexia, and w eight loss of 5 weeks’ dura- 
tion, but no diagnosis was made In 1935 she had a great 
deal of epigastric pain After a gastrointestinal x ray study 
a diagnosis of colitis was made, and hemolytic strepto- 
coccus was cultured from her stool Diaphragmatic hernia 
was also considered a possible diagnosis Beginning in 
1937 alternating diarrhea and constipation with fatigue 
pre\ ented her from w orkmg 50 per cent of the tune Ab 
dominal distention came and went dunng this time 
Dunng the prenous 3 months there had been many at 
tacks of abdominal pain and tenderness Physical exaituna 
Uon was normal except for a temperature of 994 degrees 
and an indefimte but tender abdominal tumor, mostlx 
aboxe and to the left of the naxal She returned to her 
home town for further exammation 

Ten day’s later she came back and was placed in the 
Proxadence Hospital Staphylococcus albus and non 
hemolytic streptococcus xxerc cultured from her unne, but 
an mtraxenous urogram was normal X rax at this time 
(1 ig 1) showed gas-distcnded intestines and close mspcc 
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Fig 5 Case a Flat plate of abdomen Note in upper 
^t quadrant redundant loop of large bouel filled with gas 

Dunng physical examination on January 7, 1943, she was 
lormal except for tenderness over McBume/s point Re 
wrt of the intestinal study was as follows When an 
ipaque meal was gii en there was no delay in the esopha^s 
ind the stomach filled smoothly and well The position 
iras much more to the midhne and to the right of the mid 
line than is usually seen, but there was no evidence of 
traction deformity There was a large amount of gas in 
the transverse colon and descendmg colon, and this arcum 
itance suggested that the displacement of the stomach was 
due to pressure from gas m the colon, although a part of 
such displacement may be congenital There was no 
evidence of fillmg defect or abnormality and no delay m 
emptmng The cap filled smoothly and well At the end 
of 5 hours there was no gastric residue, the head of the 
barium column was in the distal transverse colon w hich lay 
high under the diaphragm, and there w as a large amount 
of gas present in this portion of the bowel and in the 
descending colon as well The cecum was low in the pelvis 
and the terminal deum appeared normal The appendix 
was not seen At the end of 24 hours there was banum 
throughout the colon with considerable residue in the 
cecum Again the appendix could not be seen An opaque 
enema (Fig 8) was mien and there was no evidence of ob- 
struction or gross filling defect, but the sigmoid was un 
usually redundant and elongated, extending upward almost 
to the diaphragm, apparently this was the portion of bowel 
which was displacing the stomach The sigmoid then 
passed downward to join the descendmg colon m the left 
iluic fossa The splenic flexure was unusually high and the 
rapacitj of the colon was about twice that of the average 
bowel 

On February 35, 1943, after several days of preparation, 
an appendectomy and end to-end suture of the colon were 
none after resection of the redundant loop This loop 
^ily reached abov e the ensiform cartilage before resection 
1 he patient left the hospital March 8, 1942, II days after 



Fig 6 Case 2 Roentgenogram taken after banum 
enema, showing large redundant loop of sigmoid Note 
increased diameter of proximal colon 



Fig 7 Case 2 Roentgenogram taken after banum 
enema, i month after operation Note absence of re- 
dundant loop 
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tbere u do erkferre cd tt^ B Ukg ee |tom fiIBa( defect. 
Tkereaei tEfkt tendnc^ Un rd ^lua el tVe joDctioB 
•f the dp aJd Uk tke de^eetKScif coko, bvt ihW fiBed 
cmpletr^j under tke floaroecr^ cod tbect ect bo mdo- 
fruibk ec U eocf <d co/ pensDucit fOnf defect ar aboor 
mlity Tken ww merVed redoc tou ta the Irnytk of tba 
Mdonld n ciMJff ed vuk the prcMovi Coe* 

On 4 iluter ft 1 jecn oU, w adaltted t 
PiDTideaca HcafifuJ Mct» Twa jecta b^ore 

ka kad had u Uack cf •e^<Ta cbitaaKBCl pan hleb had 
beea dajrnaaed as left resaJ rabc Tke dap in aa kad bm 
mda n the *h*cm of boDCtmi or pTcna and D ifBl td 
tke lact !>«> tto ftoaa as kaod hm tke ttad lenid. 
Bated Tba puna had becB as K^ere thet me) cofle as 
the cnlr dMJtDosta n-Baadeirrf Ode blei ao acala 
eppcndii haul beta msned bat bo adtrr thoonoMbtr had 
tvea ooted Tor the past j noai^ kr kad brcD onsUa to 
fotsachml. Ila bad been ha\iB( or tlacki af aa^ arc 
pein dsllr b ike left beer qoBdrent cf the ebdoBieB Tba 
ifiajaa cf pam bated far so rvenea of 5 caktelce Wkto 
Baked to drvnba tha ttack ka efataered tbe tteCrfBaol 
that It Mt u if Booatluajt C'tet'd Aaled tf he roeld hear 
f ba BJd, Vi, bat s/Car the pen foa i caa fee) 

b ohbfea po by 

P1>7i1cb] ranselirw rT\eeVd Dotkmx ecaeriable Ila 

as uetaiU and Bnden xu rk b ed (Jo paJpatiott betmeen 


f i at ^tin (ttg ro) Babe ihee batlBn em^ *e*^ 
ledaiduit loop of rfpoetd The 

kr nsipfslDed. _ „ 

Opefitxn ta perVeDed aa Merck rt, 94J Trr*f 
ala|^ tdietaio DC ta eeo Ike ctam end lie ^ 
an^ eic« There la iHitt e-oaal 
laid ts tke p^ia A laree ic dand i rt J 

faond Ila pe* e^ ankwrat hr "rw 

p« nt o eanB lo the left tateral jM af tha aW'*»a. 
acted as a«hd cai hjrt ika rrteodiat 
tebled end aatmated hart Voort 
ge M iectrt and rod le-cad u 

dajileterba m oat bed, and da ja after 

ai dlahlainrfdi-}toiBlrab»>rlaaa>ab»" ’.j. 


Can i W JL jg jteia ef ejre. • 1 

aobatjoe et tha ProhJaoca Hcapatal Mn fi *5^^ 
gj7 he bad baes adoritted lo Ike brawtal e 
■biuaa] pan md caartlaf nataaMif a aai^ 

aaappeBdjgta.bathtarthadiapCTaMib^^*^ k 
ka rrn»iDed wxthoat enr Jam c aa ■» 

ft»S he W aarwBl fWar ettacia art irta naa» 
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the Provndence Hospital for 10 dal’s He v as m the hospital 
I again for 10 days in 1939 A diagnosis n’as never made in 
1 spite of a roentgenogram (Fig ii) made in 1940 after a 
1 banum enema was given This film shows marked re- 
1 dundancy of the sigmoid For the next 2 years he had re 
1 current attacks of pam associated mth obstipation, bloat 
1 mg, and borborygmus The obstipation often lasted 5 or 6 
i days During this time the abdomen nould become dis- 
j tended and he had to unbutton his trousers and loosen his 
j belt 2 or 3 notches He learned that takmg an enema some 
times termmated an attack At one time he neighed 
pounds less after takmg an effective enema 

Physical exammation revealed an adult n ho n as healthy 
and normal in every respect. All laboratory exammations 
I were normal except for findmgs after the banum enema 
i (Fig 12) The redundant loop of sigmoid was then tmcc 
1 the size it iras 2 j ears before 

I On hlaj 22, 1942, 4 days later, resection of the re 
I dundant sigmoid and end to-end union Mere performed 
folloM ed by appendectomy Seven days later be m as out of 
bed and his bowels had moved spontaneously He left the 
hospital Maj 31, 1942 It is too soon to evaluate the final 
result, but he should ha\e no further trouble as his bowels 
r have continued to act regularly and without trouble since 
T his operation 

'I Case 6 No 126735 The patient, a 65 year old man, 

i was being treated at Kmg County Hospital, Division 
No 2, for an unumted fracture of the nght hip About 
December i he had an attack of acute abdominal disten- 
^ Uon and pam with obstipation that was reheved after 12 
hours by enemas Following the acute attack he com 
1 plained of gas pains every day About 7pm every night 
I with massage of his abdomen, he expelled flatus and was 
relieved, but during the next day the abdomen would be 
come slightly distended, he would again have cramps and 
agam be relieved by the passage of flatus He was ad 
mitted to Division 1 on my service (D M ) the night of June 
17, 1942 \ diagnosis of acute low bowel obstruction was 



Fig 10 Case 4 Roentgenogram taken after banum 
enema, showing redundant loop of sigmoid Loop is not 
as large as m other cases, but has symptoms because the 
entire redundant loop swiv els on the adhesions at its apex 
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Fig II Casg j Roentgenogram taken in 1940 which 
o^igm^^^^^^ normal in spite of obvious redundancy 



Fi^ 12 Case 5 Roentgenogram taken 2 years later 
showing an increase in size of redundant sigmoid caused 
by recurrent volvulus 
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GEORGE CRILE 

T he Editors of Surgery, Gynecol- 
ogy AND Obstetrics announce witL 
sorrow the death of Dr George Cnle 
Dr Cnle served for many years on the Edi- 
tonal Staff of the journal An mdefatigable 
research worker m saentific surgery and 
medicme, he will long be remembered for his 
many contributions to the art of healmg In 
a subsequent number of the journal more 
adequate recogmtion of his achievements wdl 
be presented 


evidence now at hand is substantial enough to 
justify the continued local use of these com- 
pounds under avd conditions It would ap- 
pear, moreover, that use of these preparations 
in treatment of wounds inflicted under condi- 
tions of war must be considered worth while 
until ample evidence to the contrary is avail- 
able The final assessment of the value of 
sulfonamides used locally must be obtained 
from accurate statistical analysis of a very 
large group of comparable wound mfections 
Perhaps the greatest difficulty encountered 
m such a study would be the selection of a con- 
trol To find a dependable, untreated control 
series of war wounds under present conditions 
would be difficult At present, sulfonamides 
are used almost routmely m treatment of 
wounds of any severity sustained m warfare, 
probably only insignificant wounds remam 
untreated with sulfonamides Smce some of 
the severe wounds become mfected in spite of 
the use of sulfonamides and most of the m- 
significant wounds remam umnfected under 
ordinary antiseptic treatment, the conclusion 
imght be drawn that the incidence of infection 
m war wounds is higher if sulfonamides are 
used than if ordinary antiseptic treatment is 
employed Such a conclusion probably would 
be erroneous 


THE LOCAL AND INTRAPERI- 
TONEAL USE OF SULFON- 
AMIDE COMPOUNDS 


A' 


MPLE experimental and clmical evi- 
i dence is available to establish the 
\ Let that the local use of sulfonamide 


preparations is an exceedmgly valuable pro- 
cedure m the prophylaxis and treatment of 
wounds sustamed m civil hfe Certainly, the 


Therefore, it appears that the best evalua- 
tion of sulfonamide compounds, as used in 
treatment of war wounds, would be derived 
from comparing the rate of infection m 
wounds sustained under present conditions, 
wherem sulfonamides are used almost rou- 
tmely, as has been said, with the rate of infec- 
tion m wounds sustamed m the war of 1914- 
1918, when sulfonamides were not available 
The rate of mfection m wounds studied by 
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barttnal cuUurt »l casuaUv dearing aUtlona 
In the war o( ioi4-tOi8 wa*, according to 
aN-aflaVV data 75 per cent, or rriore For ci 
ample ‘'tolc* and Tjtlcr of the Bntlah 
\rm) obtained 310 culture* of aerobic bac 
terU outof 365 fpecimen* taken an infection 
rate of 85 per cent Is their aerkaa)) altrmpu 
at culture were made within twelve houri 
after mfllclion of the tmtiai wound Cer 
tainlv It U djfficiJt to concei't of Infection 
rate* this high with the prevent u*e of *0] 
fonamidea. In recent report** of erperlence* 
m warfare for eramp^ that of Loog and 
RaNdin the ‘^incalculablevHlacof »ulfooamJde 
thefap^ jn the care 0/ cafuames” 1* 

C'^peoaflj mentioned. 

The qoeition of the drag of choice and its 
method of admmiitratioa ta laceratfoo* and 
voonds miN not \'et l« settled Of the manx 
compound* a\-aiUUe the choke for local 
protAUy thcRiId re»t among culfacdlamlde 
ulfidiaxloe and cslfithiaxole little dif 
bcultr ha* been opcnenccd following the 
local ute of pu a de te d or crystailaie salfantla 
mide Some of the difficullfe* with tul 
(atiuaaole ma> casQ} be due to the rather 
large amoemts of material used and to the fact 
that it ha* not been di^icrsed eveni) o\Tr In 
fected sorfacei. If findv powdered or cr}-*ttl- 
llne salfatbiarolc ts dispersed ai a tbin coating 
rather than being “packed In tbe*e wotrod* 
much of the irritation and foreign bod> ti’pe 
of reaction can be aiTDldcd SuKathiaxole 
iTom the point oi ntcw of it* antibacterial 
artointi t* pol I'alent and i* Dot a local irri- 
tant If the mechanical problem* in\-ol\Td In 
Its application can be oiTrcome it kobiiou*!} 
fuperwr to the rooom’aient compound lub 
fanilamide buUadlaxme maj’ closelv com 
pare with fulfathtazole The report of Green 
and Partm* in a recent number of the Lanctt 



leem* to ronfirm the beCef that 
1* the tupcrlor drug 
The anlbolionamide'' act»o ri pti c 
tbiae c-xudate mai easn5- be mcrorw Ir 
frequent deansmg of mferted mrfwcx 
lowed bj reappltcatbn of the poudeirdif'^ 
Thl* U essential bi the earir rtapn c< IHf 
tlon. Other minor objertlota to the WJ 
of sulfonaTnldea, such u tbeorptm hlo 
gmcral nrcnlitlon local Hupif r to Imj 
and the dcrtlopnient of rr*i<ajit strahit 
bacteria are casflv dhcoaDtable on the hr 
of cirellent cipcrfmental and rimia] ajri 
ence Further it b ivjt neewsan lint tit 
local tgest penetrate dcepJi falo fbc Oven 
The aclaal culture medium for bartaukib 
DecTorictbioeandenjdate The deeper D-® 
poase&s an adequate capaertv for t u Bhairt 
infeeticai. The addltiooil D«e of seUaiundn 
•dcninbleTed other than loeiDr reqairw b« 
dOfeent obsenatioD of the patlasL Ii e* 
bat tone* thb ma\ be Impractictble tea* 
of course a necessitj la the prescotr erf p< 
nallzed Inlectloo- Tbc freqoetit cici£rf*t 
of wounds, with reapplicitioa orf ibuh 6 
pCT se d FuUatWaaole does oot hcrrrrer reg«*^ 
sktlied lupcr^ndon and I* entirely fesaiir 
There 1* one field in which these 
ba\-e without question ertaUrthed ibnsriir 
pennanentU in proph\lad* and 
nameli in inliaperitoocaJ infcctlco of ep 
puratloo PractkallT all of the 
whidi haN-e been rabed igsinst d* 
peritoneal use of lolianllamVle or laliilhsiit 
can be refuted on tbehasborf cCnicii 
pcnmental fact*. Fhx to ten piflo ^ 
sterile pow d ered drug should be btroJum 
routhiely into the peiitoocal ° 

presence of soppurabve dheasc 

accumulating that proph>'i*eticaD 
thb roeainre u sof&cicntly Indfcat 
pnjph>'UTb should be espeebDr 
under ond tioib of combat wheTtio 
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procedures on the abdomen arc likclj to be 
complicated by infection In selection of a 
drug for mtrapentoneal prophylaxis the fol- 
lowmg well defined cntena should be applied 
(i) The drug should be active against a \ ariety 
of micro-organisms, (2) it should, if possible, 
sbmulate the local peritoneal defense mechan- 
ism and, at the same time, be innocuous to the 
pentoneum, (3) it should remain m fairh 
high concentration m the peritoneal space as 
long as possible, thus exerting prolonged bac- 
tenostatic action 

Sulfap}ndinc and, to a lesser degree, sul- 
fadiazme are definite pientoneal irritants and 
should not be emplojed for this tx^pe of 
therapx Sulfanilamide meets some of the 
cntena postulated above It is not a peri- 
toneal imtant and does not depress the local 
pentoneal defense mechanisms On the other 
hand, it remains in the pentoneal fluid for 
onlx tnentx-four hours or exen less It is 
monox alent rather than polxwalcnt Sul- 
fathiaaole is polx'X’alcnt The material does 
not entirel} leave the peritoneal fluid for a 
penod as long as four or five daj s Concen- 
trations in the peritoneal fluid of 400 or 500 
nulligrams pier 100 cubic centimeters are pres- 
ent folloxving instillation of 5 to 10 grams 
Cellular elements,particularly the mononuclear 
phagoc3'tes, are markedlx' stimulated There 
IS no evidence of peritoneal irritation Ab- 
dominal caxnties opened subsequent to use of 
sulfathiazole have not rex'caled exndcnce of 
abnormal adhesions or other untoward ef- 
fects 

It IS not necessary to supplement the peri- 
toneal admmistration of these drugs by oral 
or parenteral admimstration durmg the penod 
when the pentoneal concentrations are high 
The only exception to this would be the 
presence of some compheatmg disease or sup- 
puration outside of the pieritoneal caxnty 
Additional oral or parenteral therapy, under 


ordinarj arciimstances, xnll not alter the 
concentrations to anx significant degree but 
maj increase the liarard of toxic reactions In 
the case of sulfathiazole, further treatment 
is not neccssarj for at least three or four dax s 
Hepatic injurx mrclx, if ever, ocairs if the 
proper intenal is obsened between tlit in 
trapieritoncal implantation and the Iicginning 
of additional therapx Hazards of renal injur\ 
are minimal and almost insignificant if iirinarx 
output IS maintained at 1 500 cubic tcnti- 
meters or more 

Inx'cstigators in general haxe cxpcncnced 
significant reductions in rates of morbidilx 
and mortahtx following inlraperitoneal u^c 
of these compounds m the presence of sun- 
purahve abdominal disease Mortahtx rales 
for abscess and rupture of the appendix in one 
surreal center were more than halxed in the 

first year of Its use Pentonitis is not com- 
™only obsened at necropsx since the intro- 
duction of intraperitoneal chemotherapx 

n view of what has 3ust been relat d it is 

prderabl, mlrayr,to„”c°1I“' m 

of these compounds x\ cirri, prickagts 

should be part of eUrx 

piles Unsterilizedpo^.derin K"'^"''^ 

follownng subjection of tl, 

heat at 140 degrees C f ^ to dry 

heat is undesirable m nn^*^ Moist 

Local or ^ntrapentoST^ "'^^""al 
viously docs not displace o'j' 

supportive and surgical n rational 

procedures are complcmcnf All of the 
ments and clinical contra 1 Bisagrec- 

of naisunderstanding of products 

cemed in the successful ^ P'^^ciples con- 
available methods of at of all 

fections lacking xvound m- 
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RELATIONSHIP DET\VEEN THE 
THL'MUS AND m ASTHENIA 
GRAVIS 

E \TD£NCE of an aMoaatloa between 
m^'UtbeiJa gravii utd kbnonnaUtie* 
of the tbymus ha« been accumulating 
rince 1901 when Weigert reported finding a 
tumor of the thymoa {n postmortem fT«mlnw 
tiem of a paheot vfao had died iHlh m)'mathe 
nia gravel. Bj 1917 Bell wa* able to collect 
reporti of 56 caacs of mj'asthenia gravu in 
whkh the thjmui had been csunloed at ne 
cropay and noted that ttzmon of the thvmtu 
TCTC found in 10 caaea and thymic enlarge- 
roeot or peratstence waa found In 17 addi 
Uonal caaea. In 1975 Norria added a nomber 
0! caaea to thla ta^et and in hla remarka 
fUted that pat h ologic chnogea of the tb) 
mtta may be found in cuea of myaathena 
gnvii in direct ratio to the care arith which 
tbe> are aought BUlock and bis ajaodatea 
in 1939 and again In ipat brought the evidence 
up to date b) collectlag data on cases fnun 
the bterature and from thdr own etperieoce 
to compile a total of t»9 Imtanoes of m)‘as- 
thi»fiU grarls In which the thymus was emra 
ined at necropiv oc operation. They found 
that thymic letuns In the form of perdstence 
enlargoDent, or tumor of the thymus were ob- 
In 71 bistancea, or 55 per cent of cases. 
In a recent pubUcatkm Poer has noted that 
“during the last fire >-eats over two-lhlrdt of 
the reported cases of ro>'aslhenla gravis In 
which the thymus was examined at autopev 
or operatkm were found to hare definite patb- 
otogk changes in the th>'mus. 

At the Mayo Clink, in the past }‘ear 7 pa 
tknts haring myasthenia gra^’is were found to 
hare roentgenographK evidence of intrathor 
aac tumors. In 3 instances, surgical retBKn'tl 
and histologTcal study \TTihcd the dudcal 
oplnloo that the tumors were of thymic onglo. 


Throughout the preceding jean idea tiru, 
tomoa were searched for k« di3(eBiJj t 
rarely woe blrathoiacic tomoo detottri h 
myas thenk patienta. Thus, it serai fia 
Norris statement that the iktcctiffl cf tij 
mlc ahoormalltics rarks with tk an tci 
which they are sought is applkalk tod j 
medidne as well as to patlulogy 

It must be admitted that lie ooct aCet 
of the relatloDshIp here k not Latwi u i 
present Ifane, HoweN-et the aiwaiw « 
curs too frequently to be coasideffd coso 
dental There Is some evidence to laptrtlhr 
myasthenia gravis may be an oidooirt 
of doeasc due to an abaormil mtdee kn 
the thymus having a curareJIU tfi«t lU 
thymus hu often been a»sidmd to bdx{t} 
the endocrine system bowe rer do defa a 
foBCtkio cd the orpn hu ever beta poml. 
According to most obseners, eit Jj patiw^ 
the th^TDOS In the er p e r if o eatal aohnl 
not prcduce any detectable ahen£facs,iad>^ 
seoetioTi Irom the giaad hu tret bets k 
lated Howtrer Adler recently hu made fcii 
ks whidi. If they can becon£nBed,»ffll«B> 
very vaJuahle coutribntion to ocr Icwstif 
of the thymus and myasthenis para cd 4^ 
udldy establish the thymus as a mmba d 
the endocrine system. He reported that th 
ImnsidanUtion of thymus of 1*^^“ 
cahes to mature dogs and Injcctwi of alaci 
of calves thymus fato dogs prodoced ^rTp- 

toms limQar to those of mfuthenis girth nl 

resulted ui the rnyasthenlc reactkai W fesi- 
current cfaaracteiistic of the di»e»«. He 
reported that pmstlgmlDc rdkvrd tk 
DCM of the dogs just as It docs tint cf 
having mj-asthenia gravis. This atft k* ** 
been confirmed- 

FuxtlKt evidence that the tbroos rnnki 
part of the endomoe k 

the fad that in thyrotoiicosu and k 
son ■ disease the thymus k enlarged sfld 
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faj c4 inN-»*tbeTii» gravid hiv* not been 
mnaAable Tha ihcrnU not boTrc\‘er lead 
ooc to dliregard tbe e^’ideoce iodioitliig bd 
a^aodatioD between the thsmui and myas- 
tbenU graNi*. Tbe iub}ect warrant* further 
■tod\ pa^tia]U^l^ in the heldsof uperunent 
al cndocrinokjg} patholopj and muicle phea- 
lok>g% \\t bdk^T that In aH case* of in>’a»- 
tlwniH gra%’l*, the patient tbould be auefull} 
eiamined for c\’idence of thjTnic aboomolitv 
and in tha regard lateral roentgenogram* of 
the cheat and In aome case* roentgcDoacop} 
are eitrecQclj \alaaJile. Natcftan% fai dealing 


with a disease chaiactemed bs ^ 

m\-a*theiiia gra\-i* U, we are rehictMi to ku 
that petieot* ha\T been definarfr mrrih 
resnoN-al of th>-tnic tumorv 

justified tn ad rid ng openUioo InitVctricK' 

of m>a*theoiagnivi* with tnrooobfarrp 
ticQt* havT apparentU been romi hr train 
of (hj'mlc tumon, beatM there arc a>pv 

tumor* and because contbiucd (ttkliakth 
group of ca*ca wfU contribute ttpuaoatl) b 
our knowledce of tbereUt-kioibTpbdnruh 
thymus and myasthenia gravb. 

0. Ttmoa Q-urti 
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REVIEWS OF NEW BOOKS 


T he second ediUon’ of this veo excellent re- 
view of the treatment of war wounds and the 
wounded represents, as Hamilton Bailcv sa> s 
in the preface to the first edition, British surgery 
The list of distinguished authors attests to the char- 
acter of the work and the solid foundation upon 
which it IS based That such a task could be accom- 
plished m the midst of a great w ar effort is an achiev e- 
ment which deserves verj' high praise 
There is considerable rearrangement of material as 
compared with the earlier edition, many colored il- 
lustrations have been added, and a number of new 
chapters hax e been included Matenal included in 
the appendix of Volume II of the first edition is 
brought into its proper place, sometimes by the addi- 
tion of new chapters The discussion of blast, for 
example, becomes a part of Chapter 4, Volume I, on 
compression phenomena A bnef page on frostbite 
and trench foot becomes Chapter 31 of 17 pages in 
Volume n A new appendix is added to Volume II 
which represents an effort to include the most recent 
contributions to surgical literature 
Sections on blood substitutes and transfusion, 
wounds of blood vessels and bums— among others — 
have been considerably enlarged Although it is 
stated in the section on bums that sepsis must be 
eliminated from the onset one would wish that the 
simple expedient of mask for patient and first aid 
workers had been mentioned as essential m achiev- 
mg that objective 

The task of prepanng a new edition of these vol- 
umes on war surgery has undoubtedly been achieved 
under great difficulties and great pressure Wc have 
only admiration for their general excellence and the 
senous effort they represent They will be ot un- 
questioned value to the surgeon faced with the prob 
lem of treating the wounded Souner L Koch 


TN the third edition of the 600 odd page book Disa- 
-k biltly Evaluation'^ by McBride the author, a pio- 
^ industrial surgery, has enlarged 

modernized most of the sections of the book. 
Added IS a composite schedule of approximate evalu- 
®^^'ons for partial permanent disability which is very 
useful for reference in determining percentage loss in 
a given case 

The major portion of the book is devoted to anky- 
OTis and fracture Since these lesions occupy a large 
® j *^0 of industrial work, such stress is probably well 
p aced Chapters on hemia and head injuries are 


Edited by HjraUton FJI.C.E 

DalUmorc The W lUkiM & U-ilUra Oj 1941 
P*roenaE3 op Treatment op voji 
fv) “ B S., M JD F.A C S jd ed 

paoMtipiui, London and Montreal J B Llpiincott Co , 1941 


brief, and the discussion of treatment in these sec- 
tions should not be taken as a guide in their han- 
dling An ormssion of importance is the failure to men- 
tion that careful cleansing and primary closure of 
compound wounds are desirable in favorable cases, 
particularly since these are more often seen in well 
controlled mdustnal cases than in any other group 

Used by many industrial commissions as a guide, 
this book is a necessity for the surgeon who must esti- 
mate disability in mdustnal cases 

Thosias C Douglass 

TNJURIES to the unnary organs occur m 13 per 
JL cent of all penetrating wounds of the abdomen 
and frequently accompany wounds of the buttock, 
penneum, and thigh Yet this important subject has 
recen'ed but scant mention in the manuals of mdi- 
tary surgery 

These injuries are often accompamed by asso- 
ciated intra-abdommal and pehne lesions which fre- 
quently' claim the spotlight The unnary tract in- 
volvement IS often overlooked or diagnosed late 
Frequently it is not discovered until the abdomen is 
opened for the care of an mtra-abdommal injury 

The early care of these patients is usually en- 
trusted to men in the field and in evacuation hospi- 
tals who are not themselves speciahsts m urology and 
who do not have either the time or the inclination to 
struggle through the somewhat controversial and 
confusing hterature on the subject Hence these in- 
juries have been handled poorly m the past and the 
mortahty has been high Nevertheless a review of 
the hterature reveals not a few cases of patients who 
survived following early and adequate definitive 
care, even though the injury was surpnsmgly severe 
and extensive and complicated by considerable dam- 
age to other organs Hence early and adequate care 
of such injuries offers a great hope of better results 
The only chance of accomplishing this lies m making 
the front hne and evacuation hospital surgeon “ uri- 
nary injury consaous” and in giving him a few 
simple niles of thumb to start these patients along 
the proper path of treatment 

The standard textbooks on urology offer very Lttle 
information on this important subject since the 
urologist in civihan practice has very' httle if any 
experience in handhng such injunes Hence there is 
a great need for a concise manual to guide the mih- 
tary surgeon in the recognition and treatment of 
urinary tract injuries which occur m warfare Urology 
tn War^ by Charles Y Bidgood seems to fill this 

»0Roi.o<j\ IK Wai Wotikds and Other Eueigencies oi the 
CKNITO trEINARV OnOANS SuRCICAL AND Medicai- By Charld Y 
Bidpood LL Comdr (M C ) U,SJ^ R Baltimore The WIDiaroj & 
Willuns Co 1943 
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The onset of infection in the sacroihac joints does 
not coinade with the onset of spinal symptoms of 
spondyhtis The painful and stiff spine, so charac- 
tenstic of spondyhtis descnbed m textbooks, repre- 
sents the last and not the first chapter of the disease 
Over 90 per cent of the patients Scott examined had 
been good swimmers The majonty would say “I 
have had growing pams and attacks of wandenng 
rheumatic pams ever since I was a boy ” The only 
clmical sign present may be pain in the hip or ankle, 
or in any part except the back or the sacral region 
Attacks of rheumatism in a growing youngster may 
be of more senous import than the symptoms might 
suggest 

The fundamental fact remains that changes of 
some sort can actually be detected by means of a 
radiographic examination several years before there 
is any chmcal suspiaon that the patient may eventu- 
ally develop spondyhtic symptoms Scott finds the 
stereoscopic films are of no advantage and that the 
most rehable information is obtained from roentgen- 
ograms taken m the routine standard projections 

The author descnbes the advances in obtainmg a 
complete radiographic record of sacroileitis He is 
responsible for the treatment of sacroileitis which 
Americans call sacroihac disease or sacroihac arthri- 
tis He descnbes the normal sacroihac joint and 
illustrates it wnth gross anatomic specimens and 
roentgenograms He descnbes prespondyhtic symp- 
toms and recurrent attacks of rheumatism in the 


young adult as wandenng pams and growing pams 
These patients sometimes have abdominal symp- 
toms resembling girdle pains which have led to the 
erroneous diagnosis of gastnc ulcer or gaU-bladder 
disease One unfortunate charactenstic of these pre- 
spondyhtic cases IS that they have a defimte ten- 
dency to he intermittent and may entirely disappear 
for a time with or without treatment This tempor- 
ary remission gives both the doctor and the patient a 
false sense of secunty 

Scott recommends mde field radiotherapy when 
other orthodox measures fad The immediate results 
have so far been satisfactory 
There is a short chapter on the interpretation of 
the roentgenograms of the sacroihac jomts in the ist, 
2nd, and 3rd phases of the disease The differential 
diagnosis includes tuberculous sacroileitis, tubercu- 
lous hip, tuberculous disease of the hip joint, sacro- 
ileitis associated mth spondyhtis, hup symptoms 
associated with spondyhtis He summarizes the 
signs of activity of the disease There is an inter- 
esting chapter on calcification of the spinal ligaments 
and another on decalafication of vertebral and pelvic 
Bacteriological research is descnbed 
IV remarkable results Scott so far has obtained 
held roentgen-ray therapy m 300 cases of 
spondyhtis in all stages extending over a penod of 8 
jears justifies his conclusions that complete and per- 
anent arrest of this disease is possible in a large 
j riot m all, cases provided they are 
eated dunng the prespondj htic penod 


Pmur Lewin 


T he first edition of Essentials of Pathology^ by 
Lawrence W Smith and Edwin S Gault was 
pubhshed in 1938, and the volume now reappears m 
its second revised edition 

The first thirteen chapters on general pathology, 
which, in the first edition, were disproportionately 
bnef for a textbook, have been completdy rewritten 
and expanded The authors have utdized the pre- 
vaihng opimons and left out controversial matenal 
whenever jxissible in an attempt to provide the stu- 
dent with a clear picture of the fundamental pnnci- 
ples of pathology When necessary, conflictmg the- 
ones are bnefly but adequately explained to reheve 
what would otherwise be an overly dogmatic view- 
pomt 

A well selected bibhography has been added to this 
edition, which, "according to the authors, includes 
three types of references documents of histoncal 
importance, recent monographs and reviews m which 
complete bibhographies of any particular subject 
may be found, and current papers of interest The 
bibhography compnses sixteen pages at the end of 
the book and is indexed by chapter heads m Roman 
numerals, making ready reference somewhat diffi- 
cult, however, it is a very valuable addition and 
greatly extends the scope of the book beyond the 
“essentials” for those who desire more detailed m- 
formation on a given subject 
Two hundred and nmety-five brief case histones 
ivith autopsy findings are correlated with the textual 
material and the book is adequately illustrated with 
SIX hundred and seventy-nine uniformly excellent 
figures of gross and microscopic pathology, some of 
which are in colors and many of which are taken 
from cases discussed in the text 

The book is highly recommended, because of its 
practical chmcal approach, both to the student of 
pathology and to the practitioner who desires a bnef 
readable, well illustrated reference book for a review' 
of pathologj' D 0 Manshaedt 

I T IS stated by General J C Magee that, “The 
great burden of medical care in this war wiU fall 
on medical officers outside the highly specialized 
fields It IS thus essential that nearly all medical 
officers be famihar with prmnples of military sur- 
gery' ” To place in the hands of the medical officers in 
the field the most modem and concise information 
possible, the National Research Council is pubhshine 
a SLX volume senes, each volume deahng with a differ- 
ent specialty as it is related to war surgery The first 
volume of this senes is entitled. Manual of Standard 
Practice of Plastic and Maxillofacial Surgery^ Its 
editonal board is made up of men outstanding m the 
field of reconstructive surgery ® ^ 


‘Essentials ot Pathology By Lawrence W <;mWL \r t. 
Edwin S Gault, M with a foreword by James Ewinr Vr rv^ 

New York and London D Appieton Century Co ^ ^ sd ed 
•Manual ot Standard Practice ot Plastic 
Surgery Prepaid and edited by the Sabcornm.t*!. 


‘iMAnUAl. WX A KACilUJ:. UA X'LASTIC IX-W^ I# __ 

Surgery Prepaj^ and edited by the Sabcomaitr#* 

MaxiDofacial Surgeo of the Comnuttcc on Saretr«r^4v and 

Medical Sdencta of the National Research Counc^nrt o ® bunion of 
of the Medical Department Army Phnad.»lnSi- 

\V B Stundera Co IU43 and London 
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MULTIPLE GASTRIC POLYPOSIS 
A Supplementary Report of 41 Cases, Including 3 New Personal Cases 
FELIX L PEARL, M D , and HAROLD BRUNN, M D , F A C S , San Francisco, California 

I N 1926, Brunn and Pearl (13), stimulated In that article they also called particular at- 
by the occurrence of successive cases, tention to the difficulties m pathological diag- 
reviewed the subject of multiple polyps nosis and classification of these growths, and to 
of the stomach, and collected from the the mcidence of malignant alteration of 12 
available literature 78 cases having 3 or more per cent 

polyps To this they added 6 proved cases of Notwithstanding our mterest, 2 more cases 
then own and reported 7 probable cases, of multiple gastric polyposis came to autopsy 
giving a statistical analysis from the more having eluded antemortem diagnosis, one of 
important viewpomts In addition, they dis- them (Case II)' even after a competent roent- 
cussed at some length the incidence, diagnosis, genological examination In addition, once 
symptoms, signs, pathology, and treatment of again, as in our previous series, the diagnosis 
the disorder, which the reader may consult for of multiple polypoid growths of the stomach 
details was made in error on the basis of clinical. 

In that communication stress was laid on roentgenological, and laboratory evidence, but 
the elusiveness of gastric polyposis to the the stomach resected by one of us (H B ) 
diagnostician, and a case was reported m showed a marked hypertrophic gastritis (Case 
which, despite their awareness resulting from IV) 

intimate contact with hterature and cases, Ihese misadventures aroused us to recon- 
the authors made an mcorrect preoperative sider the entire subject of multiple gastric 
diagnosis This case displayed a suggestive polyposis and induced one of us (F L P ) to 
history, the usual laboratory findmgs of ana- collect from the hterature aU the additional 
cidity and bleeding, and the characteristic cases of 3 or more gastric pol^Tis reported 
roentgenological picture (Fig i) of multiple since our previous compilation, appending the 
gastric polyposis, but at operation was found reports of our 3 recent cases (Table HI) The 
a marked hypertrophic gastntis without pol- data from these 41 cases wiU be presented as 
tps (Figs 2, 3, 4) It is more probable that a a separate senes and the statistics compared, 
correct diagnosis would have been made had when mdicated, with those of our previous 
gastroscopy been utilized in the investigation inventory' of 84 cases Since the recent reports 

From the Department of Surgerj Mt Zion Hospital San 'Roman numerals refer to cases reported m text Arabic to 
rranctsco collected cases in Tabic ITI 
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ore much more complete than the cori\ ones, 
their rofttctol Krien 'slTl be far more tnnt 
leorthv than the fonwr group for stafiftical 
deduction 


ricinnKCT 

^lultipJe gutnc pol>7)oili u lut corntnon 
PrtMotrt data oo Inctdence hcmrrrr are 
not reliable Alan} cates are undoubtcdl} 
o%‘erk)oted became of lack of sMOptoms. The 
authors were p^e^•loQ3^} able to collect onI> 
7g caaci from i8io to 1916 adding 5 of their 
own From igrb to 1941 however the^ found 
reported cases adding 3 of thdf own This 
increase In inodence may be only apparent, 
reflecting a greater aannen m diagnosis and 
a wflUngneas to report rather rh*t> a true 
Increase In freqiiencj 0/ the disease Thlrt> 
of the 41 cases occurred hi males, Thevoung 
est was *3 the oldest 80 Two-lhirds of the 
cases were discoNured m the 4th and 5th 
decades. This gives 00 IniormaUon as to 
long the condition was present msnpqcfa as 
lima) lb dormant (or an indetenmnateperkK) 

ETTOLOCT 

There are two recognlaed theories regard 
ing the origin of mult^e pol^’pa of the atom* 
acb One grerap ifldo^g Wedhsdcaann and 
Rlppert M of the opfnkn that thev are of 
congenital ongio— true ocoptastlc growths. 
The occvuTcncc of the disorder In twins in 3 
4 and b sibhogs, in a mother and son seems 
to support this contention In our combined 
senes of 135 cases, bowevTT sc have not 
found a sm^ instance in which a familial 
predapoHbon was evident It b othendae 
with certain itraua of nncc. Stewart (105) 
reported the occurrence In the pv loric chamber 
of almost an his strain I mi^ of both sexes 
difluse ledcui charsetervsed bv adcaoevatoas. 
hv'pertrophic and hyperplastic overgrowth 
01 glandular rugae This u dehnitel} biber 
Ucd as a rtctsaive character The abaeuce of 
well marked bereditar} tendeodes In oar hu 
man cases and the almost universal appear 
ance of bercditar> adenomatous growths 
in these mice cannot now be correlated. 
Notesrorthv is the difference between mnl 
t pie gastric poivpoxis in which hereditary 
influence b questioaable and between colonic 


pol>pQsb In which hereditan fictrn f 
strong 

A second group, among wbrti ut c*r 
(33 14) lleoctrier (68 69) aad \ erw 
that the growths are doe to cknes: wit' 
mallom koQjctmv dalmi to tsre fac i 
stages in the chafri from hepcrtir^ic p, 
trltis to adenoma^ and hull]' to amma 
Adcoopapflkenas have been prahed ^ 
dutmlc irritation resulting from tk te g 
nematodes and b) other methods. 

TTie relationship between gtJtmii, 
noma, and card noma. Is now re ta rlt g c- 
■tderabie attention from the pro f o na . Th 
high Inodence of achlorhydria h oe cm 
of cases of multiple polypods hiSnrtni [*£ 
the condition b assoaatrd with srdegm 
changes in the function 0/ the gastric qt 
tbdl^ similar types of gastTK •eoTtee c 
found in over 60 per cent of cues of cm 
noma. In 36 cases of mult^ tnd 
adenomts observed by Schtodkr threwg^n 
gastixEKon in s 167 patsests, s^halifrt 
mte gsatrttls ofthisBoiBbeT JOWtitiBcftc. 
i fuperfl oa J and 4 hypertrefte b trjt 
Cenvmriv 0 85 per cent of Ii8«4 p*l^ 
srithout atrophic gastritis hid riahle ik 
aotnas whereas 6 per cent of 3U p*^ 
with atrophic gaatnus bad tdcoxau. 

Inasmuch as piatientj with ptmidwa^ 
mla regularly also have gastric adJorfiylm- 
slodies have been made to detenaaie s P* 
sible rdalkmshlp between poxieixa 
and multiple adeoomaa SdriadJer^^ 
gastric adenoTfias in 6 of 43 padenls icSen 
from pemldoos anemia but <tid 
whether thev were single or niultijfc Th 
a much greater faiciaeoce thin that 
b peticoU not having pertodoo* 
Rhoades notes that gutnc 
ccMwaoa viv cases <i«d of pemiooiB 
than In those dead of other 
lame Brown (13) In a study of 
at poatmortem ersmmatloo of 
of pemioous anemia foond chfo* 
regularly present She aho noted tW 
Inoilcncc of benign gas^ 
uilopnc on 

anemia was 8 percent wherru m 
in i8 too autopsies of patleoli 
mcious anemia wu only o »3 P® 
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T\BIC I — AVD MlYtlCU SrOHf — 


■Cftom 


P»Ib w dj»4rrv« 
Aaortilt 

\* «« 


Udutnodb 

Coe^Xlpatlon 




Ricidar 

rrraniW abt 


cDiuidcnblc Niriotlon from the rwrmaL Manr 
are doDg&ted tortuoui, and dHaifO aomB 
hare bcm changed into amafl qiu cootala 
IngoUiecretor^ matemJ Vt tlmci iheepithe 
luu lining tbowi proUferaUoo la the form of 
aUTdcal papfllae Superficiil olceratkin and 
necTOil^ with inflanunatorv Infiltration often 
occur The eptbcUal ctUa may be of the un 
dlffercntUted UU, hxperdironutlc 01 * 
the tipe reaombll^ w ccQa of the targe lo 
tetflpe There may be mixtirre* of goblet 
cdU PanethceOi aMibefucfaainopbflnllsof 
Lubanch with traiultbns from one lo an 
other even in the came gland 
The kjptrpiaMk thow a roicroccopfc 
pictare usual!) easU) diiTereatlated from the 
true hbroadeaomac. The muacuLaro mucosae 
U aliran intact and the cubmuoDsa mahcs no 
attempt to Incmuate Itcelf mto the hypcrplaa* 
tic area to form a core The enlargement » bch 
forms the polyp Is compcned of a pnrd) 
mucosal proliferation in which the epftbelia) 
and hbroas components both pU\ a The 
glarKls become mpertrophied deeper larger 
and hea\ier aiuj the fibrous tlscue become* 
increased but there ts do irregularll) In the 
fundamental character of the glandular and 
fibrous components or ui their InterreUtioo 
ships. The undifierentuted In-peTtfiromaUc 
cell Is rare!) seen The epithelial cell* may re 
semWe those of the normal stomach for that 
area or the) ma> be replaced b\ the colomc 
1)7% of ceQ C>'ctic dllaiaUon Is leas common 
These In-perjilastlc areas are not sharply de 
lincatcd but merge iropercepliUy mto the 
adjacent mucosa. Infiammaton cdls ore gen 
erouslv Uiatwirscd throughout the In-peridastic 
area and the muco>a adjololng It. 


In some ca«es loth neoplastr irl p 
pefpla«tic ti-pe* ina\ «nwar b Ite «i-i 
specimen At thnc^ the rrurrervrTir t 
ma^ not fit readjl) ml Ihe dt-mri, 
gi\Tn maiing It dilhcull Ofc^etibjvcr 
to place the aboormiJit) lo a deir-cU ir- 
plastK or fn-perpiastlc citejorv 
Interesting Is the fact th^ the rcofhni' 
multiple gastric pol>-poils stops ibre^di c 
the doodenum. In Cue j> duodnul buht 
mcnt was diagnosed roeolgcnolopaH} srla 
operation but It b more prohabJe ihl tir 
suigtoo fdt gastric pol)^)* prolapwd icb tit 
duodenum Since no spechnen au 
the proof of duodenal portkipatjcc m Eol 
ing \\ekncnrofDocasetnvh»theraDi£u 
was proved to tndude the duodetuna. 


SYimoua \sn ircss 


There are no symptoms ahich ire danc 
temtkc of this disorder Epigastn;pui<r6- 
treas was ihc most fret^neot svnitionj, kn 
pftaent In 51 case* of this sene*. 
was present in 7 Id a caw* (Cisa t )**» 
the pr t sea ting f\TDptom, h i (C»*f 1) k 
caused death. Evidence of hJetdlfif fiTwa 
occult was found In the stools b it aiih^ 
In 5 cases grots bleeding wueni^i* 
ecaminatioo of the stool Thus blredi^ » 
known to be present in JJ of the to a** 
Diarrhea was noted in 5. It b proiuUr “ 
result of the *chlorh)-dila ahl^ h 
comujon finding In a case* It was the 
mg svmptorn For 15 )e*i* 00c pilles t 
1) fufieiW from diarrhea aUch disiipf^ 
promptl) following eiosioo of tie pdyi*- ^ 
frequent complaint of weakne* (u o**' ! 
probably due to bl eeding from nlcn^ 
pol v-ps. Fourteen cocopUined of i-ocuU^ 
maoence of symptoms is Indicatfd » 
Pedunculated tunwrs are more si* W T" 
1. Too* 


symptoms than broad bawd ooet. 
a long thin stalk maj become deUD*^|^ 
nearing m the \-omitaj (Case 31), h* 
lavage water or attached to a ^ 

used for dlagnosb or treatment (‘I’ , 
IIS) Oftbo ni»\ 1 * loiml to 
Ind^ the first antemortem 
made at opciatioo in 
tumor tissue found attached to ^ 
tube (ii 8 ) The scparaPcm of po'IT’ 
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cause pam and bleeding Tumors near the 
pylorus are more likely to cause spastic symp- 
toms, one or a group of freely movable pol3^s 
may prolapse through the pylorus into the 
duodenum, thus producing partial or com- 
plete pyloric obstruction (13, 23, 25, 78) as in 
Cases 7, 16, 20, 33 

Some patients have had symptoms referable 
to the stomach for many years Durations of 
20 years or longer have been reported by 
Wegele — 29 j^ears, Menetner (68) — 25 years, 
Brunn and Pearl (13) — 25 and 20 years, sev- 
eral others have had svmptoms lasting over 
10 years Diarrhea was the only symptom in 
Case 2 for 25 years, it disappeared promptly' 
after excision of the poly'ps Sudden increases 
m seventy' of symiptoms should warn one of 
the possible onset of malignant degeneration 
as in the case reported by Brunn and Pearl 
Long remissions may occur 

In 7 cases a tumor mass was palpable In 
our previous report, a palpable mass was 
noted in only i case Tenderness was present 
in 9 cases Rigidity was found m only i case, 
this being due to the associated perforation of 
a duodenal ulcer (Table I) 

DIAGNOSIS 

It IS not surprising that a disease which may 
remain symptomless for so long should be so 
difficult to detect during life At the time of 
our last report (13) we believed that the x-ray 
picture was so characteristic that the diag- 
nosis could be made m the great majonty' of 
cases by roentgenography , it was then that we 
improperly diagnosed a case of hypertrophic 
gastritis as diffuse gastric polyposis (Figs i to 
4) It IS clear from our expenence that one 
cannot rely' on the x-ray to make the differ- 
ential diagnosis between multiple gastric 
polyps and hypertrophic gastritis Food par- 
ticles in the stomach, bewars, and sarcoma 
may also be difficult to differentiate roent- 
genologically In our recent series of 41 per- 
sonal and collected cases, the correct diagnosis 
was made by x-ray in 17, by operation m 13, 
by examination of the excised surgical speci- 
, men m 5, and by autopsy m 6 

We have analyzed our series from the roent- 
genological standpoint, companng the roent- 
; genological diagnosis with the findings at 


operation or autopsy It is somewhat difficult 
to evaluate the status of the x-ray in the diag- 
nosis Roentgenological reports are available 
in 36 cases In 5 of these the mam x-ray diag- 
nosis was obviously incorrect In the remain- 
ing 31 the mam roentgenological diagnosis 
was correct as far as the essential lesion was 
concerned, but m 14 instances polyps were 
completely overlooked For example m our 
Case II the roentgenologist diagnosed a dia- 
phragmatic herma, but overlooked typical 
filhng defects of gastnc poly'ps in the herniated 
cardia which were evident on retrospect exam- 
ination of the films In 1 1 instances the type 
of lesion was correctly diagnosed but the 
number of lesions reported by the roentgenol- 
ogist was less than that found in the specimen 
In 8 instances, the diagnosis was correct in 
type, but involved areas were missed Lesions 
of the cardia more easily escape notice be- 
cause pressure on the barium shadow is diffi- 
cult Occasionally the roentgenologist diag- 
noses poly'poid tumors when only a marked 
hypertrophic gastritis exists This occurred in 
a case report of Brunn and Pearl (13), and m 
Case IV One must take into consideration 
that the cases m this series were collected from 
widely separated sources, and that the indi- 
vidual expenence of reporting authors in this 
uncommon affection is not great 

Although the first case of gastnc polyposis 
diagnosed bv gastroscopy was reported m 
1922 by Schindler (99), it is onlv recently that 
this method of diagnosis has come into more 
general use The more frequent employment 
of gastroscopy in vague gastric disorders will 
undoubtedly increase the number of cases 
diagnosed durmg hfe The gastroscope is par- 
ticularly valuable in diagnosing mucosal le- 
sions, and was responsible for the visuahzation 
by Dr Allan Cohn of gastric polyps m our 
Case III, in which the roentgenologist inter- 
preted the x-ray filling defects as due to re- 
tained food There need be no rivalry between 
the 2 methods, each is complementarj' to the 
other, each has its limitations, and neither 
should be used to the exclusion of the other 
The combined use of roentgenography and 
gastroscopy m the diagnosis of obscure gastric 
complaints will afford us more accurate diag- 
nosis than w'e have ever known before 
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Gutnc u>}tv* 

\« fiTC hTdrocUartc hU 

Tisnr teje 
MtotWa 
Oixut b bo d ■ itaoi 

Bbod Vfiw inTinT n ipthi 


Tbe cna^Doss of maligmuit de g cn tn UioD of 
gutnc poljps fa the IK'iag subltct is stiU *n 
UDiolred problan Tbc jotbotoj^ hlnueU 
Dtt} be pnab te to tcttie thh ImportADt crecs- 
bon In tbe cxdsed lUnnich and hi the mtciD- 
•copfc preparations made theref r om. Unfor 
trmatdy the stomach celU chan« ven quid, 
h after tbe blood si^y has been arrested, 
tius confusing the nuCToscopic picture Too 
pathologlsU often disagree as to tbe enteriaof 
maHgn&nt Bltcnhon. Therefore it ts much to 
expect of the roeotgenologfst or the gaslros- 
ci^ilst to dUgnose aihgnant degeae ration in 
bordtfUne cases. Some nstro'KDfests daun 
their abQlty to make this dlfieratlation b\ 
danctensno vfaich are rUlbie throngb the 
{ftstrTTTngBt but not apparent is the exosed 
specimen or at aatop»\ This will be a great 
step fomird U thar conteetkoa b upbdd br 
ftolher stuch In certain cues, outspoken 
<Jeepln£ltrati)n of the gaitnc wall bdisdowd 
b> the r ray or the gaslroscope In our prcaenl 
series of 41 cases, onh ^ gave sallsfactorv 


gastric accretion observed foOowlaf: the s.<il 

hbtamlne Blood was noted b oui serin b 5 
cases. No tumor toioe was fooDdbtkp,. 
trie nartent but ihb shjold not deter th 
examiner from mnling careful tea^ fee bb33 
tumor partides, espcdallv b the sprrfrrj 
showing blood- The discovery of poljpod ttt- 
iDor tbsuc gives indlspotabJe evitoce cf th 
p i csen ce of soch toniors but not of tbtir mn 
shmese The latter condition on be /»ijr 
only ID specimens which contib the anbra- 
CDU In which alone mahgoant bvuBo m 
be demooftrated- In fact M cgrfe made th 
first antemortem diagnosb at opcntloo ieri 
suspected carcboma which be had crrocdEralT 
diagnosed from a pfece of tumor tissue cs- 
presaed through tbe stomach tube. Thus b 
Case 14 maligDancy could not be dra c o- 
strated b tumors remoVTd for Uopsr but sa 
definite 4 weeks later at antopsv The pres- 
ence b the gastric coatent of fttsh baird, 
associated with iocrcaacd mucus U RST^noci 
of the presence of gastik pol>'po!^ U then h 
also an ahsace of free bnlrochloric acid ik 
dugoosb b much more probable. Cooreneh 
one should hesitate to make thb £sgBodiB 
cases having considenhle free hydrodlcn 
aod b the fasting content Brona and IVsrI 
(13) reported a case with known tnadiiyl^ 
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usual measures Severe gastric hemorrhage, 
the vomitmg of increased quantities of mucus, 
or the persistence of occult bleeding m the 
stool without apparent cause are suggestive 
findings which demand a complete roentgeno- 
logical and gastroscopic investigation by spe- 
cially trained men 

TREATMENT 

In the present series the surgical treatment 
consisted, for the most part, in (i) local ex- 
cision of all pol}'ps and (2) gastric resection 
In a small number of cases resection was 
combined with excision of a few polvps re- 
mammg m the gastnc stump In one case 
(Case 38) poljqis were removed by a diathermy 
snare through a gastrostomj' (42) Medical 
treatment onl}"^ was given in 3 cases, all of 
which terminated fatall}, , one from hematem- 
esis (Case i), one from alcoholism (Case 19), 
and I from streptococcus vindans septicemia 
(Case 22) A more detailed analysis from the 
standpoint of surgical treatment follow s 
Local exciston of all polyps This procedure 
was earned out 8 tunes Tw'o patients died of 
the operation Tw'o were well up to 6 weeks 
after operation Further details regarding the 
course of the individual cases arc as follows 
Of the 4 benign cases, the results of local 
excision of the polyps were Case 2, patient 
relieved (no dates). Case 10, patient died 2 
dajs after operation from peritonitis, Case 17, 
patient well with a 16 praund weight increase 
6 weeks after opieration, Case 30, death after 
I year Of the 4 malignant cases, the results of 
excision were Case 13, patient died of pul- 
monary edema, i day after operation. Case 8, 
recurrence of pain, 3 months after operation. 
Case 21, patient was relieved for 5 years and 
then had an operation for recurrent polypoid 
tumors and died, Case 28, relief for 5 years, 
then recurrence of symptoms 
The short follow-up period in many of these 
cases makes any deductions unreliable Of 
the 2 benign cases which survived the opera- 
tion (Cases 2,17) both were greatly improved, 
but whether malignancy supervened after the 
^ort observation period cannot be learned 
The mahgnant cases made a poor showing 
Not one had a satisfactory result Two were 
relieved for s years (Cases 21, 28) before the 


return of symptoms and signs denoting recur- 
rence of malignancy , m one of these, an extra- 
gastric gland showed no microscopic evidence 
of malignancy 7 years before One is struck 
with the madequac}' of local excision in the 
treatment of multiple gastric poljqiosis and 
with the danger of making any prognosti- 
cation even 5 years after operation 
Gaslrtc rcscclioii was earned out 19 times 
In Cases 23, 24, 36, one or more polyps were 
excised from the gastric stump Four patients 
died of the operation, one in 3 days of severe 
anemia, one in 12 hours of pneumonia, i in 2 
weeks of a complicating subphremc abscess, 
and I in 5 days of peritonitis and jaundice 
Five cases gave no follow-up data Of the 
remainmg 10 cases, 7 patients were alive and 
sjmriptomless from 6 months to 4 years after 
operation One other patient (Case 9) was 
alive I jmar after operation with probable liver 
metastasis, and one (Case 4) had a blood pic- 
ture resembhng pernicious anemia Of the 19 
patients treated by resection in 2 cases no 
mahgnancy data are given Of the benign 
cases 2 (Cases 29, 34) died of the operation, 
one following a complete gastrectomy The 
courses of the 9 benign cases are Case 3, pa- 
tient had uneventful convalescence (no dates) , 
Case 4, patient’s blood resembled that of per- 
mcious anemia, Case ii, no data, Case 20, 
complete relief (no dates), Case 23, complete 
relief 7 months after operation. Case 25, no 
data. Cases 29 and 34, patients died of opera- 
tion, Case 35, patient well 15 months after 
operation Of the 8 malignant cases, 2 pa- 
tients died of the operation (Cases 12, 41) 
The disposition of the 8 malignant cases is as 
follows Case 7, patient well i year after oper- 
ation, Case 9, liver metastases i year after 
operation. Case 12, patient died of operation, 
Case 24, patient had complete relief (no 
dates). Case 33, patient well 4 years after 
operation. Case 26, no data. Case 37, patient 
well 6 months after operation, gamed 10 
pounds, Case 40, patient died 5 days after 
operation of peritomtis and jaundice Two 
cases gave no mahgnancv data 
Thus, of those which survived gastric resec- 
tion, 4 of the 5 benign cases had a satisfactory 
result from i to 4 years after operation In 
comparison, a satisfactory result was obtained 
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Id 3 of tlK 3 betun cb«ci (op to oiiI> 6 weeks) 
and ia dodc of the 4 malifnaot cases which 
turv'ived kxal exdsior authors empha 
tire the ioadet^tiac) In number and follow up 
data of these cases, but the luperiority of gas- 
tric resection as a routine method of treatment 
b strongly indicated. Host Important b the 
fact that gastric resection chmlnates the poa- 
i)b(llt> of the onset of malignant degeoerabon 
such as occurs in the bases of c ids r d polv-ps. 

Biopty In 6 cases (Cases 5 6 14 15 t6 
38) one or more polyps were removed through 
a gaitrotomv for mkroscoplc examuiatloQ or 
to control bleeding Only one of Iheac (Case 
5) had a hapw result— w^ 3 jTars later Case 
1 5 gave m follow up data. In Case ta. patient 
died of bleeding 4 weeks after excision of a 
pol)-pfofl*®ofrbage.InCase33 5opoI>*piwefe 
reiTWved b> a diathermy snare through a gas- 
trotomy but man) were left death occurred 3 
months later of general debility and liver 
Insufirdency Except for Case 38 no atteropl 
was made in these to eradicate all the tumors 
but merelv to iterp bleeding or to obtain sped- 
meos for dkgnosu. 

It b thos apparent that the only salo metb 
od of treatmrat b the surgical remo\'tl of the 
tumor bearing area b> gastric resectloo. The 
occurrence of msJIgrunt degeneration In thb 
series In 19 of 37 cases giving malignancy data 
places gastnc poiyposb dose to colonic poly 
pmts In its tendency to maHgnajit change aM 
argues for wide rmvji'aL If the entire tumor 
bearing area cannot be amputated as much of 
it sbodd be resected as possible and any tu 
roon remaining in the stump should be cubed 
and their boM thoronghl) destrcrvxd with 
cautery 

If the condition of the patient docs not per 
mlt gastrcctom} and if there ore only a few 
dberete polvps, the suiron must compronuse 
b> excising the Individual tumors and thoc 
cnjphl> dertroying their bases, if there are a 
large number of pot)"™ widelj distributed 
ONTT the mucosa, it b fotOe to attempt exd 
lion of only a few except for diagnostic 
purposes. Bleeding should be cootrolM and 
the patient returned to bed MTicn he has been 
thowghl) pirepared and bis condition satis- 
factorily Irnpiroved, a gajlreclam> again 
should \x attempted If possible the patient 


should not be subjected to Birgny bbItm ij 
addition warrants the performioce of 1 n 
tncrescctlon \\'boJebV»dofplaszBiirtcfi'5 
useful before and after operati*. Gsgrx* 
tcrostomy b of no value 

If the diCferenltaticm of rrrukipie 
polym mto neonlsstJc and hipetpiiuic trpa 

Is^id the Inodencc of mangnaat drfrrn 

tlon mav differ in the two tvjrs. Fnni’v 
microscopic descriptions In the reported 
It IS not usually possible to make tbh iLc 
entbtlon One would erpect the mew tii i 
pol)*pa to have a higher iramlcDce cf ai 
nanc} For the time being cadt av ilo- 1 
be conducted id accordtocc witk th toUi 
Inddeoce of malignant degrneradon. Fankr 
studies may allow us to alter oor pvopnj 
with the determination of the t ype of 

raocjroiw 

In our pirrvious report we found ii per ert 
of cases maUgnanL ilanvof thccawsiilhl 
senes were reported long ago and ihe ctai 
were locoopJcle In the present wrics sf P 
cases 4 gave no maUgnancv data. Of tie »• 
maining 37 19 were naltguaBt Stitndad 
other autnofs 'wrv Thus LasTTOiee food il 
per cent malignant deg eBer i tto h ^**5 
sled cases 0/ gastric pohT*, cner half ef rtrt 
weremultlple Sinmt (io6)fooad33peTcr^ 
malignant degeneratloo in 47 ” , 

which were multiple and MD1« EEu«,cl 

Wright noted such changes In 30 per ceil ws 
coli^ed and personal cases. 

The occurrence of malignant ihij uu-ra y 
Id o%Tr half of our present lerici 
prompt and radical surgical tncasujTi- FffXrt 
paUientj were dead In from i day ^ 5 
after the institution of trestment if 
section offers the best outlook and rfl ^ 
inate the high Incidence of roaTtgnaa cy s^^ ^ 
the tuiDora arc remmTd with the rcwtic 
portion In some cases the (fi^esw 
benign for many years, but each o-e 
be treated b> operation u sooo as 
nosb b reached and the patient 
prepared Prooaiti nation b uulcB toa 
ful If inahgnanc\ has not >^1 ^ 

gastric resectioa can produce a a e 

result If malignant favasioa has otrtffrt 

b the most effiarot method of troattneoL 
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^l^ I 1 IK 

PiK 1 S;\crc h\i>crlroiiliic pa^tnus crronmu^ts ilnt, 
n(v<Hl ‘diffuse ” "ITic nxn(ccnf>Knm IS u^>lc^l ’ 

of polqKKis hut nii'mliim sliowcil a marhctl liN-jKrtmiihic 
pastnus 

np 2 I’liotomicmKnph of «i>ccirTicn in case sfiown in 
npurc I Inner faj-cr of mucous mcniliraiic / (Riitril 


Hp 1 

cilima and dililaunn of cipillancs, 2, extension offnCltm- 
tion amoiiK lilars of edematous muscuinns muco-ac, ,, 
\L,ssil conlaininK hrpe numWr of Icucocslcs 

hie t 1 rom same sjiccimcii ns 111 I igure 3 Surface of 
mucous mimlinnc /, I dematnus rcRion, 2, cellular infil 
tralion t tortuous glands 


number of patients operated uixin is too small 
and the period of obsen ation too short to gi% c 
reliable prognosis, but the gra\i(\ of the con- 
dition as a precursor of cancer is olmous 

RtPORT or I'tRSONAI CASt S 
CaseI G B ,a male, aped 50 scars, complained of 
inlcrmitlcnt attacks of constipation, flatulence, and 
blood) stools, occurnnp ever) 2 or 3 months, for the 
past 3 \ears In the past scar thee sc ere more fre 
quent and seserc Me had no nausea, somitinp or 
abdominal pain There s as slight soreness of the 
abdomen lie ln-,t ^ pounds m the past 3 months 
There were no serious past illnesses He entered the 
hospital for studs on Januars 3, 1938 Proctoscopic 
examination shosved multiple prowths of the de 
scendmp colon Two hiopss specimens were diap 
nosed hs Dr Rusk as ‘ mucosal hsperplasin, no 
esidcncc of mahgnanc) ” \ roentgenological exam 
ination of the large bowel showed multiple pol)posis 
of the entire colon 

Since entr) he had nausea and s nmiting associated 
with distention which did not reaict to consersatisc 
measures The stomach s\as kept cmiits ssith sue 
tion and the return water seas alwass clear Because 
of constant somiting and distention an ileostoms 
was done on Januar) 10, 1938, h> H B Since that 
time he had had constant abdominal pain and s omit 
ing The somitus contained gross blood The suction 
wascontinued On Januar) 18, 1938, his temperature 
reached 39 6, degrees C , Icucoc) tes numbered 23,600 
with 97 per cent pol)morphonuclcars Onjanuarx 21, 
1938, a considerable amount of bright red blood was 
evacuated from the stomach through the tube 1 he 
tube was removed The patient made a sudden exit 


\t peislmortem cxamimlion the following were 
noted 1 ht stomach contained no blood J he cardia 
and upjier fundal portion was studded with a large 
number of small, hemorrhagic pohpoid growths, the 
large-si onh a few millimeters m diameter (1 ig 5) 

I he gastric mucosa was eechsmotic in this region 
1 here was a multiple pnl\|)nsis of the entire colon 
from the cecum to the anus Microscopic examina 



rig 4 Same case ns in I igure i This shows the cnor 
mously hvqxirtrophicd folds of gnstnc mucosn ns tlicy are 
actually licing withdrawn from the stomach through the 
gastrotomy incision An area of hemorrhage and ulcera 
tion js show n 
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Id a of the 3 bmln cases (op to on)} 6 sreeks) 
and In none of uw 4 malignant cases which 
snn.dved local cxdiioa The aulhon empha 
size the madeqoacy In number and follow up 
data of these caws, bnt the supenonty of gas- 
tric resection as a routine method of treatment 
ts strong)} Indicated, hlost Important Is the 
fact that gastric resection elimlnatea the pos- 
flbUItv of the onset of malignant degeneralloa 
such as occurs in the bases of excl^ po)}?*- 

Biopsy In 6 cases (Cases 5 6 14 15 16 
38) one or more polvps a ere removed through 
a gastrotomr for mkrotcopic examination or 
to control bleeding Onl} ooe of these (Caac 
5)hadahapOT result— w^3}eanUter Case 

ga\% T>o fo^ow up data. In Case 14, patient 
died of bleedbg 4 weeks after exdston of a 
pol\-pforherDorTnage.InCase38 sopol } 'paw cr e 
remo%‘ed b} a dlatherm} snare through a gas- 
trotom} but man} were left death occurred 1 
months later of general debthty and liver 
Insufficiency Except for Case 38 no attempt 
was made in these to endkate all the tumors 
but merelv to stop bleeding or to obtain sped 
mens for dtagnosu. 

It b thus apparent that the only safe meth- 
od of tratnKQt IS the surgical r em ov al of the 
tumor beanng area by gastne reseetloD The 
OuLUn e n c e of malignant d ege n e ra tion In this 
aencs Ln 19 of 37 cases grring malignancy data 
places gaitric po]}'pQsb dose to ^onlc po)} 
pons in its tendenc} to maTignant change and 
argues for wide removaL If the entire tumor 
bearing area cannot be ampotated, as much of 
it should be r esec ted as pocnble. and any to 
mon remaining in the stump should be excised 
and tbcir toM thoroughly destroyed with 
cauten 

If the conditMo of the patient does not per 
mit gastrectomy and If there are only a few 
discrete polvps, the surgeon rauit corapromisc 
b} excbJDg the Individual turnon and thor 
oughli destroying their baaes. If there ate a 
lai^ number of pot}-pi wide!) distributed 
o%Tr the mucoaa it u futile to attempt cxd- 
tkm ol onl) a frw acept for diagnostic 
purposes. BleetSng should be cootrolled and 
the patient returned to bed. IMien be has been 
thorough!} pre pa red and hb coodlUon ntis- 
fsctoids improved a gastrectomy again 
should be attempted If possible, the patient 


should not be sublectcd to surpuy 
condilloQ warrants the pericnairice cf » m 

tnc resect Ion. WTioic blood or fJajna irt Jta 

useful before and after openlkn. Gi<o- 
terostomy b of no value 
If the dfficmitiatloa of mnltifie p>Y 
ndj-ps Into neoplastic and hypoyfaui: hyu 
U valid, the Inadeoce of mafipaal depfn 
tioo may cMcr In the two types Fiva bt 
mlcrosc^c descriptions In the rtporld on 
it b not usualJ} poeible to traVy i]h die 
entiatlon. One would expect the ctepm. 
polyps to ha%T a higher laddeoce of to. 
nancy For the time behig each fs«e Ao- 
be conducted In accordance with the te! 
Incidence of malignant degcneratjcn. FirlV 
studies may allow ns to alter our prtgw^a 

with the dctcrrafaiatioo of the trpeof pchfrri 


In oar previous report we found ii pcoc 
ol casca i^ignant. Manvoftbccmbthi 
senes were reported loog ago od tk fi*» 
were tncompkta. In the pcesenl semafii 
cases 4 gave no msUgDann dsti. Of tk r 
malnlog 37 19 were msliffnaaL ^utbuo ■ 
other authors van Thus iawrence fwH d 
per cent malignant degeoerilloo b 
Sled cases of gastric pofjps, erver half ef ihd 
were multiple. Stewart O06) foind iSpfttrt 
roaUgnanl degeneration In 47 caws, ■ 
whim were multiple andifiOw 
\\ right noted such changes b » per ctstw *■ 
coO^cd and pcnoDil cases. 

The occurrmce of miligoant defuo*^ 
In over half of our present sc ria 
prompt and radical surgical ineisnia. rsu^ 
patients were dead in frocn i diT to 5 
after the Institution of treitmoit Csrtr\ 
section oSers the beat outlook end 
mate the high Incidcoct of maScn*"'^ 
the tumors are removed with tk 
portion In some cases the d«*c 
benign for many years, but each ca»c 
be treated by opefatkm 11 soon o 


^ 1 ihei*^ 

^ u'rtldid urf U*' patlmt 

prepared. Procrastinatioobnscl om° . 

lul If malignancy has not )Tt 
gastric resection can prodoce 
result U malignant bvaswu has occoTt^ 

b the most efficient method of tret hw®- 
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Fig I Fig 2 Fig 3 

Fig I Severe hypertrophic gastritis erroneously diag edema and dilatation of capillaries, 2, extension ofjpnfiltra- 
nosra “diffuse polyposis ” The roentgenogram IS “typical” tion among fibers of edematous musculans mucosae, j, 
of polyposis but operation showed a marked hypertrophic vessel con taimng large number of leucocytes 
gastntis Fig 3 From same specimen as in Figure 2 Surface of 

Fig 2 Photomicrograph of specimen m case shown m mucous membrane i, Edematous region, 2, cellular infil 

Figure I Inner layer of mucous membrane i General tration, 3, tortuous glands 


number of patients operated upon is too small 
and the period of observation too short to give 
reliable prognosis, but the gravity of the con- 
dition as a precursor of cancer is obvious 

REPORT OF PERSONAL CASES 
Case I G B , a male, aged 50 years, complained of 
intermittent attacks of constipation, flatulence, and 
bloody stools, occumng every 2 or 3 months, for the 
past 3 years In the past j ear they were more fre- 
quent and severe He had no nausea, vomiting or 
abdominal pain There was slight soreness of the 
abdomen He lost 4 pounds in the past 3 months 
There were no serious past illnesses He entered the 
hospital for study on January 3, 1938 Proctoscopic 
examination showed multiple growths of the de- 
scending colon Two biopsy specimens were diag- 
nosed by Dr Rusk as “mucosal hyperplasia, no 
evidence of malignancy ” A roentgenological exam- 
ination of the large bowel showed multiple polyposis 
of the entire colon 

Since entry he had nausea and vomiting associated 
with distention which did not react to conservative 
measures The stomach was kept empty with suc- 
tion and the return water was always clear Because 
of constant vomiting and distention an ileostomy 
'■ was done on January ro, 1938, by H B Since that 
time he had had constant abdominal pain and vomit- 
I ing The vomitus contained gross blood The suction 
was continued On January 18, 1938, his temperature 
^ reached 39 6, degrees C , leucocytes numbered 23,600 

with97 per centpolymorphonuclears On January 21, 
' 1938, a considerable amount of bright red blood was 

evacuated from the stomach through the tube The 
tube was removed The patient made a sudden exit 


At postmortem examination the following were 
noted The stomach contained no blood The cardia 
and upper fundal portion was studded with a large 
number of small, hemorrhagic polypoid grow ths, the 
largest only a few nnlbmeters m diameter (Fig s) 
The gastric mucosa was ecchymotic in this region 
There was a multiple polyposis of the entire colon 
from the cecum to the anus Microscopic examina- 



Fig 4. Same case as m Fi^e I This show s the enor 
mously hypertrophied folds of gastric mucosa as they are 
actuaUy being withdrawn from the stomach through the 
gastrotomy incision An area of hemorrhage and ulcera 
tion IS shown 
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tioa of tbe uomacb tbo«ed tbe tmcou to be dnn 
Into ffioof fmeU potypoM Cntaao. Ifoet of the 
polypi were ttiched t tJie maa» by doy »(aIL 
bio wbkb tbe mtieaikrk m eoete, «pUt bt fine 
etreods t tbe bue bra«iiuteid Iteelf while tbe 
•obm cowfoQovedbt tbe tolkto kMerolenL 
\ ened »*j tbe degree of pertidpcdcn of tbe nnuca- 

hris macoMe d eepedallr of tbe KibEmiaM b tlK 
formatkn of th cUlk. The nbmacoM t timet 
merely projected Htelf at tbe bate of tbe polyp bto 
low i^oallyaritbf peak,wfthoa]rtameaaiiiODol 
f Iti coeoecd tbaa tahinf pert la Uk fwmalkn 
cf the tUlk (Fig 6) b other ft thnut iUelf 

veH bto tbe (taOc ta cooaectiTT tlaaoe contrtbadng 
to a fTcater or lemer extent to tbe grocmdwoet of tbe 
tnmoc pattern (Fig. 7) Th patri flaodf b 
regfoo of the pohrp* ibowed Buie Tariatka from the 
oormal, crept tor •otne iacreaae b the number of 
nncoca edhk. Tbe ttroma waa normal except for 
lUffat edema. There waa oo ooteaorthy bcreaae b 
lymphocyte* or plaama ccIla. The gaatiic nroooaa 
between the polypoid frcr«thi was oonaaL Tbe 
colon thowed the onal p fc i i a e of mn1ripl« polrpa 
with admocarcfDOCDataua defeaeratkm on one pciyp 
b the cecal regioo 


AH of tta lymptom (tmld krt Ira B 

pUtKd OT tl* bub rf ctiKic 

oL*tnj(^n. Tbe pelNJopol pctictfaii 
•tomach cnnfonDed more to tl* corrajf 
type, but the cpithdhmi «u nx letfuit 


1. 7«y«ncfnr,ainfi 

^lepItaJ April 6, (ijj, conplaBria* 
cheat of )ean duratkn. H wWwi^ 

03 and retched adequate antOuk thcM t 
jMuaiy los hecociplabedcfpaiihlkttm 
trfam and Tomitbg hene\ er he 
meal. Roenlacsolcckal aunbatjce ihovd k 

nia of the frmd oa of the atcdtacb Unttb (k (u h 

feal hktoa of the rfbpiff m TUt nt kU t 
accoont foe kit caatric tymptm 
Fn min I lion ibowed typkilanlkehwri^rTo 
Ith decompenaatko andnarieddcpadoiaisi 
Blood pranre wta go/jo. Ekud aid ipid Lc 
Waaaermannwereneipathc. Tbete tiieaba.Bi 
expired nddcnly 

At poaUnoctrm exarabadtn tha kArvhi rlry 
ere noted. Tbe mnccM of tie itamil v 


J. Cbaa L The* are iswaa naO pelypa pafad- 
paSy u th* far Ji c aad foadal of 


pcJypold maasea arjlagbeaht 
) ctnidiDinen in dkaetcr dif oa^ laOat^ b 
mainly rroaiped aJonr tbe Icawr csnalat cf 
pytoroa (Flp. S and p) All wsa pnkmhtfl rl 
bad thin atafta S ca pe of the pchn th^tf tft 
boa] secTodL Then wen ao pef^rpt h tk b 
btesine bet thm m 6 dmdar p^pab the- 
cam. There wia no from eridaa cf 
kGooaesflc aeeticea of tbe kwui 0^ 

) liowed the pcfypa to be aa a p ewd af hag 
ntnrar grlthritpra an*frp rf b aeim afOiad CB^ 
ceee- Some of the adnl fftimUrfDaltdo^ 
tained lab dy alalned pink mateiliJ Tkeepnw 
ahowed acme byperplaak tat tia crib ^ 
mariedlT altered and there u*oende««** 
lignant deietLeratJcei. Tbe traawtlea cf tk 
from tbe normal to that detailed *« 071*** 


At the attarbmentiof Lha polj;* b tke****^ 
moacalara m com wai ipllt tral ia 
bto the «r«tv eftea bto the tumor itwfl “* ^ 
m cnea, too, followed tie aa-cekiia 
aamectfre ti«a entextag the alall » 
part the atroma of the tamor Occawcaal 

cytea were leenb the atalL SecUowbwtko^ 
aiowed tmaB pol>p eoenpovd cfj^^ 

ftnl lined by taflcohuMaieiilkW ^ 

r*j dmbctly pC« p b placea aad c MtU” . 
aKmal mitoti fignrea. The rtfoeM »** 0*5*^ 
had l iio c cwia lymphocv tea ;fa«B ^ 
ptuiea. There was no evid<m« of BtfitaaaO 


The peeMce ot pjtric 


Thb patient came to autopey without any 
thought in the tnind of the attending physldan 
of finding a pathological proccu In tbe atom 


yean duration were anrpl\ i 

the hernia of the funoua of ibo 
through the dlaphregm "L ^ 

itandpoint the dlacmtiy of molt^af 
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Fig 6 Case I Secbons through the stomach show 
the small poljTxad tumors arising from the mucosa In 
this section the musculans mucosae tends merely to dip 
mto the stalk and does not enter the tumor The submu 
cosa plays httle or no part in the formabon of the polyp 
The epithehum shou s little vanabon from the normal. 

polyposts m the autopsied stomach was a sur- 
prise The x-ray films previously taken m 1931 
were again inspected The ectopic position of 
the fundus was noted, but the roentgenologist 
had completely overlooked filling defects char- 
acteristic of polyps m the herniated portion 
The error m not discovering these lesions be- 
fore death, is therefore, an oversight on the 
part of the roentgenologist The case falls mto 
the class of congemtal polyps 

Case III B S , a retired salesman of 74 years 
entered Mt Zion Hospital May 23, 1940 He was 
well until 6 weeks ago when he developed vomiting 
followmg the mgestion of sohd foods This usually 
' occurred several hours after eating The condition 
became steadily worse so that dunng the past 2 
weeks he could only retam eggs and hquids He 
regurgitated his food at mght This was never sour 
or bitter The vomitus occasionally was streaked 
' with fresh blood He had no abdominal pain His 
i stools were not bloody or tarry He had been subject 
to chronic constipation for years Smce the onset of 
I his illness he lost 15 pounds m weight He smoked 
moderately, used no alcohol 
On physical examination one found an avoid mass 
in the epigastrium about 6 centimeters in diameter, 
1 nontender, smooth, and movable A smooth liver 
Mge was felt 3 centimeters below the costal margin 
tlis blood pressure was 90/60 There were no other 
abnormal physical findings 
Roentgenological examination May 15, 1940, at 
antom Hospital showed 90 per cent retention in 5 
* Lhe stomach was large, containing much fluid 
I n particles of food material At the pylorus was 



Fig 7 Case I The musculans mucosae and the submu- 
cosa enter the stalk for a greater distance than m the 
previous figure. Here the musculans mucosae and the 
submucosa insmuate themselves into the stalk and contnb- 
ute to the formabon of the groundw ork of the tumor 

felt a tumor which constncted the lumen consider- 
ably and left the wall stiff Vigorous penstaltic waves 
ran down to this area and stopped promptly The 
roentgenological diagnosis was “carcinoma of the 
stomach ” 

Gastroscopy was performed by Dr Allan Cohn on 
May 29, 1940, with the following report The entire 
antrum is involved m a diffuse carcmomatous nodu- 
lar process with a polypoid excrescence The body of 
the stomach is sinularly involved by a diffuse nodular 
process, with a polypoid excrescence presenting from, 
the lesser curvature The changes extend well mto 
the upper third of the stomach, but the tumor edge 
cannot be well seen because of a mucous lake 

Impression Diffusely mfiltratmg carcmoma 

Laboratory investigation revealed the followmg 
positive findmgs urine — albumm, very sbght trace, 
sugar, negative, leucocytes, 3-5 per high dry field, 
erythrocytes-30-so per high dry field Blood — 
hemoglobin 10 8 grams, red blood cells, 4,100,000, 
white blood cells, 6,600, differential count, normal 
Stool — occult blood moderately positive Blood 
Wassermann— negative Gastric analysis (alcohol 
meal) showed 

• FC I 2 

Cubic centimeter 40 80 60 

Free hydrochloric aad 000 

Total hydrochloric acid 1° 5 S 

The clmical diagnosis was carcmoma of the stom- 
ach Operation was performed by Dr F I Harris 
on May 31, 1940 Exploration revealed a nodular 
tumor occupying the pylonc end of the stomach 
Several enlarged lymph nodes were felt m the lesser 
omentum The fiver was normal A subtotal gastric 
resection of the Hoffmeister-Fmsterer type was pier- 
formed The involvement of the neoplasm was so 
extensive that the Ime of resection was through the 
tumor and part of the growth was left t« stiu The 
postoperative diagnosis was “gastnc carcmoma with 
metastases to the lesser omentum and retropentonea 


:>1J- iKH,> 



FIc 8. CtM n UuT pakagqkf 1 potyp* ter* 
idSvtiy geiuafd Q^cr lIk pMnc i**—. bm ecKtmD7 
nsB^oi A tr tbi Cffoew th« b« «r tJuM tbi rtoei^ 
Om bandtrd f8e^«l p e tj^m «r« caac*^ Tbt manm 
batvets tba mau n ippan MnnaL 

b mph tMcto. Tba patlnt <1M oo tb« ftb day aitrr 
operatioD «itb pentooicta, a^ (eminti 

(netitnaciM 

la t>w tpf rii Dffl, mokr;^ larr* odea vefc ( It 
throoxb Um aerou on ibe asterior asd poatemr 
vaHi ooe Ur(e firm maia wa* frit u> iba aotniiB. 



Fia- C»*e IL ^ pediUKilUcd polyp tbrnafl >b* 
niMCTi)atk iTwii car >*d tbi nl«aunr« niertnf Ibc ita& 
aiul fcmuf tlK (Ttoadv ori of il« tanor pattaa. Dihted 

g*jtilc jkad* «if riatJc. 



0 CmIL TWk:«wtUiOrillM*tiaM£biknf 
^ priypcJd fTwilii wpaimlrd by ipfwtady HrrJ 


W'ben tbo ificrirara aj opewd a Ick (toosat. 
ukmted carrlTKnBt iavofnst ahuK w ntna 
inia aafoQ d llovt tberceabderof tbcMon- 
cbwi t -w n fd IlhakifrasnixTritriipiJy^^ 
aaat ca m, »0Be u aodi u nsUarta <{*1 
(Flf ) Froajt 6raUorifnc4acnulan**' 
■s( BQCsa •rranifd tbe m of Doklplt 
frm tbe earrlDocoa. Tbe rtarrtJee utbrafan 
an* ei multiple pcfypob. 

ilKrpvopfo encr^tjoe of lb* noatrb (TV a 
U) abcnod tbe Dovtdirf. ibid, and li yi w t rti fA *if 
lo tb nbm ere (erml fecal acmriadcrt 
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Hj; IJ Ci'c III \ hrpc nunilnr (if clc'd) placnl 
polj-ps are 'c(.n in the canln and u|)|icr fundil (Hirtion of 
the caslnc mucosa In the pv lone portion ii a larst ulcer 
atins carcinoma \ ‘■tnp of normal appeannp mucosa i 
rates the carcinomatous area from the areal licannc the 
pol>Tr 

of plasma cells and K mphoc\ ti.' u ith a few scattered 
poll morphonuclear leueocites I he polips wen 
compo-ed of a thief hi er of rather In pertrophic pas 
trie mucosa arranged about a central core 1 be celh 
linmg the glands were tall and had an abund mie of 
clear Cl loplasm of the mucous tipe 1 hei showed 
no sinking lanation from the normal \t the art i of 
attachment of the [lolip, the museularis muros le 
was split and its fibers entered the growth its con 
nectiic tissue contributing to the formation of the 
core In mam places the polips branthed I here 
was no ei idence of malignant alteration 1 line sim 
liar poll ps w ere found in the colon , i in the bladder 

The diagnosis of the clinician, tlic roentgen- 
ologist and the gastroscopist before operation, 
and the surgeon at operation is as carcinoma 
The specimen showed the carcinoma, but in 
addition a indcspread multiple gastric polvpo 
SIS ivith individual tumors projecting into the 
lumen as far as 2 centimeters It is true that 
at gastroscopy two polypoid growths w’crc 
noted b) Dr A Cohn, but the essentially dif- 
fuse and multiple character of the benign 
lesion was not even then recognized The 





t , 

I ig 1 , Li'c 111 T he mii'cuhns mucosic Is split nnd 
Its tildts cnl( r till tuniiir I hi submuciisa follows the 
miisculnns muco-ic pirtli to form the stronn of the tumor 


microscopic imtiire showed the tumors to 
conform to the congenital t\pe 

C \si 1\ Llirnmc hi pcrtropliie gastritis erro 
m ousli diagnosed poll posts or pol> poid malignanci 
J I , a shill) raiser aged 16 i cars, lomplaincd of 
altacfs of nausea and blood streaked lomiting He 
was constipated for liars Onjtili 1^,1038 follow 
inp a light lunih ht started to lomit and had l)cen 
lomiting daili smee lint time lie often retclicd 
and deiilopid a sucre er imping iiain in the lower 
abdonun \l the end of a period of retching there 
would be a ft w sirt aks of blood in tht i omitus but at 
no time did he haie a massne hemorrhage In the 
past fi w Wilks he had biin lomiting almost con 
stanlli On phisical ixnmmalion there was a def 



1 ig 14 Casein Many of the gastric glands arc diluted 
Often the epithelial cells contain an abundance of clear 
cytoplasm suggesting the presence of mucus The einthc 
hum shows no sinking change from the normal 
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Fig 17 Case W HjTwrtrophic gastritis erroneously diagnosed as polyposis or 
polypoid malignancy 


gross pathologj In short, the resected portion of the 
stomach showed a marked hj^Dertrophy of the mu- 
cous membrane which was thrown into large folds 
The descnption of the stomach at operation was 
exactly the same as that found in the resected portion 
The photomicrograph. Figure 16, reveals evidence 
of a chronic hypertrophic gastritis of severe grade 
without any evidence of papilloma formation The 
detailed report of microscopic examination follows 
In many portions of all sections the surface epithe- 
lium IS missing The pits are extraordinarily elon- 
gated, partly corkscrew-hke, branching and showing 
cystic enlargement in quite a few areas The epithe- 
lium of the crypts is cylindrical and high However, 
some of the cysts have a very flat, compressed epi- 
thehum In the interior of the cj'sts many plasma 
cells and red blood cells are seen The interstices 
between the elongated pits contain plasma cells and 
eosinophils The body glands are normal, but at 
some places the cysts are so large as almost to reach 
the musculans mucosae and to replace the body 
glands entirely There is shght infiltration in t^ie sub- 
mucosa but not in the musculans Some lymph 
folhcles penetrate through the musculans into the 
submucosa Extensive hemorrhage seen in the sub- 
mucosa may be artificial However, in shde 3 the 


superficial capiUanes are enlarged and in one place 
the cystically enlarged pits are covered wuth blood 
at the surface, which does not seem to be an artefact 
as signs of organization (strands of fibrin) are visible 
hlicroscopic diagnosis severe proliferative, cys- 
tic hemorrhagic chronic gastritis 

The history and x-rays findings in this case 
were considered diagnostic of an intrinsic le- 
sion of the stomach probably either a pol^^io- 
sis or a poljrpoid malignancy To the surprise 
of everyone a marked hypertrophic gastritis 
was found in the resected stomach This case 
IS veiy^ similar to a case previously reported by 
Brunn and Pearl m which the same error was 
made In both cases polypoid lesions were 
diagnosed but the pathological lesion proved 
to be chrome hypertrophic gastritis 

SUMMAItV 

This report is an analysis of 41 cases of gas- 
tric polyposis havmg 3 or more pol)'ps, m- 




PEARL, BRUNN MULTIPLE GASTRIC POLYPOSIS 


273 


TABLE ni —CASE DATA 



Part invoUed 

'fum 
ler of 
turn 
ors 

Pathological 

diagnosis 

Climcal 

diagnosis 

a 

c 

D 


Occult blood-stool 

1 

cn 

i 

1 

.A 

W 

1 

a 

0 

•3 

E 

<5 

c 

u 

a 

E 

6 

1 Malignant degeneration j| 

a 

V 

1 

a 

s 

"TS 

0 

c 

Remarks 

Course 

•s: 

1 

a 

D 

Middle 

Lower K 

Greater curvature 

0 

3 

! 

B 

1 

0 

*n 

v 

a 

< 

Posterior wall 

Death m 

from hematemesu 



+ 


+ 


i3 

Polvadenome 

polyPtaux 

None 






0 

0 

0 

Vague indigestion 35 years ago 
— for 3 yean abdomen very 
distendw Jaundiced for 6 
wks. At p m 4 000 c c 
bile-stained asdtes- Large 
amount old and recent bloM 
in stomach. Gaslnc mucosa 
atrophic but wall hypertro- 
phic Caranoma of pan 
creas with pulmonao metas- 
tases 

No diarrhea since 
opertUon 

V 

+ 

1 



+ 

5 

Dcnign poljTW 

Polyps 

1 


0 


4- 


0 

0 

Presenting s>Tnptom — diar 
rhea of 25 yrs standing 3 
tumors on x ray 5 at opera 
tion 

No relief from 

Sppy regunen 
before operation. 
Une\entful con 
valescence 
alter operation 

+ 

+ -t 



+ 

4- 

Nu 

mcr 

ous 

PolyQdenomc 
tn nappt 

Intrinsic gastric 
lesion prob- 
ably malig 
nant 


0 



4- 

0 

0 


Markedly hypcrtrsphic muco- 
sal rugae at times s cm 
deep Onset with sudden 
pain and hematemesis 

Blood peture lo 
months aiter 
operation re 
wmbled perm 
dons an^a 

+ 

+ H 

B 




Nu 

mer 

ous 

Pclyixdenome 
en Mppe 
H>'P^rophy 
gastric glands 

None 




1 


4- 

0 


No dinlcal diagnosis in report 

Wcllajis after 
operation 

+ 

1 

1 

+ 

1 

4- 

Many 

Adenomatous 
pol^ with 
probable 
malignant 
degeneration 

Ulcer 




1 


+ 



Entur gastric mucosa covered 
with vegetations Resection 
impossible. At operation 
stomach normal on first ex 
amlnalion 

S mos. after opera 
tion dixuness and 
heart trouble 
Iransient jaundice 

+ 

1 

1 


1 


3 

Adcnocara 

noma 

Gastric tumor 


0 


1 



4- 


Resection Impossible. Tumors 
missed by barium meal were 
found pneumogastrog 

raphy X ray showed pylor 
ic polyp overlooked 2 pol 
yps in upper stomach 

No symptoms i yr 
after operation 

+ 

+ 

f + 

+ 

+ 


0 

Multiple ade- 
DopapfUomas 
(rn nappe) 
carcinoma 

Papillomas of 
stomach and 
duodenum 
with malig 
nancy 


} 


1 


+ 

t 


Initial symptom se\’ere rastne 
hemorrhage. Polypoia mass 
prolapsed Into duodenum 
without obstruction Liver 
enlarged. Blood pressure 
a6o/iii Tone adenoma of 
thyroid 

3 mos. after opera 
tion recurrence 0: 
pam X rays nega 
itBl no free 



4- 



4- 

3 

Polyps card 
noma 

Polyp or cara 
coma 


0 



30 


4- 


Diagnosed caranoma of atom 
acn in 1917 Stomach and 
duodenum normal at opera 
tion m 1920— appendectomy 
pcrformC Achlorhydna 
1920-1926 No anemia 

3 roos, after opera 
tion slight gastric 
residue 6 mos. 
»ftCT might giin 

*0 lbs, 1 yr 
after mass In left 
loKcr quadrant 
enlarge liver (? 
luahgnancy 


+ 

+ 

+ 

+ 



3 

Adenoma and 
adcnocord 
noma 

Probable 

cardnoma 



4- 


25 


+ 


Diarrhea presenting symptom 
Increased mucus m stool 

Death r da>*3 after 
operation from 
^ pentomta 


+ 





10 

Adenomatous 

polyps 

Polyp or 
caranoma 



4- 




0 

1 

4 defects b^ x ray 10 tumors 
at operation 



+ 

+ 

+ 

+ 


4 

Polra No 
malignancy 

Polyps No 
malignancy 



** 


26 


0 


2 defects by x ray 4 tumors 
at operation 


like pemidous anemia tProbsble JModcratc §In larpe polyp tSmall rectal polyp **Melena 






















































































PEARL, BRUNN MULTIPLE GASTRIC POLYPOSIS 275 


TABLE in— CASE DATA— Continued 


Course 

Part involved 

Mum 
ber of 
turn 
ors 

Pathological 

diagnosis 

Clinical 

diagnosis 

Unne 

i 

< 

1 

n 

Id 

1 

6 

1 

ja 

0 

1 
Jq 

1 

1 Chrome mflammatlon |] 

1 Malignant degeneration | 

[ Coincident Involvement j' 

Remarks 

a 

X 

u 

•0 

s 


E 

p 

3 

b 

i 

0 

£ 

2 

g 

k. 

0 

n 

%> 

a 

< 

Posterior Trail 

Death 3 da>'8 after 
operation from 
aneoua 

+" 

T" 






Many 

PoUposia- 

hledullary 

carcinoma 

Possible 

mallgnanc) 

1 


+ 




+ 

1 

No gastnc symptoms 

Death i day after 
operation from 
pulmonary edema 


+” 

+ 



+ 


5 

Polyposis 

Papillary 

carcinoma. 

Permaous 

anemia 

Benign polyps 

1 


t 


33 


+ 

1 

Blood picture like permaous 
anemia Slight icterus 4 
mos duration paresthesia of 
extremities 2 filling defects 
on X ray s tumors in stem 
Bch at operation 

Death 4 wka. after 
operation from 
hemorrhage de 
ipite repeated 
IranafuiioDS 



+' 

+ 

+ 

+ 

+ 

Many 

Papillomas 

adenocara 

noma 

Polyposis 

1 


+ 


X 


+ 

1 

Severe anemia Malignancy 
not demonstrated In surgical 
speoraen but definite at 
autopsy 




+ 




+ 

Many 

Poiyedenome 
tn nappt 
Chroruc 
gastritis 

Diffuse infiUra 
tion gastnc 
wall probably 
benign 






+ 

0 


Resection not possible. Defi 
nlte invasion of submucosa, 
but no at>'pical abnormal 
staining or mitosis 

Death 4 da\*i later 
of cerebral embo- 
Utra (?) Ileus or 
acute dilatation 
of stomach 


+ 

+ 





Manj 

Polyposis 

Viith malig 
nancy 

Catcuioraa of 
stomach or 
esophagus 





40 


+ 


Duodenal invoKement ques 
tionable 

Gained 16 Ibs- 
6 whs, after opera 
tion 




1 

1 

1 

+ 

S 

Benign polyps 

Carcinoma 


+ 

1 


+ 


0 


Too weak to stand gastnc 
resection 

Dttth No opera 
tion 



+ 

+ 

+ 

+ 


1 

Polyps ^nflara 
matory 
hyper^asias) 

None 

antemortem 



1 



+ 

0 


Atrophic — hypertrophic gas- 
tntis of entire mneosa 

Delirium and 
dcathjdayi (?) 
aicoaoUsm 

+ 



+ 



1 

1 

Polyposis 
with mabg 
nancy 

None 



+ 



+ 

+ 


Malignancy in one pol> p only 
Alcoholic halluanosis each 
ena 

Completely rcllevw 
of *>'mptotns 



+ 

+ 

+ 

+ 

+ 

Man) 

AO 

pol>T» 
per 
sq in 

Pol>Tx>sU 

Hour glass 
stomach 


0 



+ 

t 

0 

0 

Almost complete obstruction 
of pylorus by poljTii 

5 

Then rc-operatlor 
tor polypoid 
Piuses. Death 
from penlonliis 

+ 

+ 

+ 

+ 



+ 

First 
opera 
tion — 

3 nd 

many 

Polyposis 

Adenocara 

noma 

Probable 

malignancy 


+ 

+ 


IS 




Condition did not warrant re 
section of stomach at sd 
operation 

Death after 

33 di>'s 

+ 

+ 

+ 

+ 


+ 

+ 

group 

PoUtw 

Adenocara 

noma 

Carcinoma 





30 


+ 


Blood culture positive for 
Strcptococcus-vindans 2 

caranomas probably dcvcl 
oping from benign tumors 

ho tjinptonu 

after opera 

+ 

+ 

+ 

+ 

+ 

+ 

1 

+ 

Over 

100 

Adenomatous 

P 0 l>-p 5 

Polyposis 


+ 

+ 


30 

+ 

0 


Froien section of 3 polyps at 
operation 

Relltl 

4 " 

+ 

+ 

+ 

+ 

+ 


Man\ 

rol>'p 051 S with 
maiignanc) 

Kibio^arcoma 
or benign 
iwlyposis 


0 



0 


+ 

0 

Caranoma in one area. Me 
tastatic gland m lesser 
omentum 


'Sntrt tildeno Jilarked |A]b 
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TABLE in —CASE DATA— Continued 




Part InNmWcd 

■^um 

Dcrof 

turn 

or* 

Pathological 

diagnosis 

Clinical 

diagnosis 

Urine 

S 

1 

1 

Blood Wassermann 

' Weight loss (lb ) 

d 

1 E 

fi 1 

a * 

y i 

*3 1 

0 - 

a 

0 

B 

Si 

? 

c 

s 

■2 

^ § 
c 3 

RemailkS 

Course 

R 1 

0. s 

Lower yi 

Greater curvature 

Lesser curvature 

Anterior wall 

Li 

0 

s 

s 



1 

1 

1 

+ 

Many 

Adenomatous 

polyps 

Polyps 

1 




1 

1 

1 



1 

1 

1 

1 


Multi 

pie 

Gastric ulcer 
Polyposis 

Duodenal 

ulcer 

1 

+ 

t 

1 


1 

1 

Gastric resection for ulcer 
Polyps found in surgical 
speamen in addition to ulcer 



+ 




Multi 

pic 

Multiple sessile 
polyps 

Chronic 

gastntu 

XJlcer 


t 




+ 

L 


Gastroenterostomy for multi 
pie ulcers 15 yrs ago cau 
tery cxdsion high gastnc 
ulcer and cholecystectomy 
14 jTs ago relief for 5 yrs 
then ulcer symptoms 

1036-1031 — no 
sjTnptoms Then 
rtcunence of min 
weakness and 
melena I 033 — 
large carcinoma 


- + 



+ 

3 

Polyp*- 

'Caranotna 

Iff ititu 

Caranoma 


+ 

t 


17 

4 


No raetastasea in excised gland 
m 1926 In 1033 inoperable 
carcinoma witn metastases 
to extiagastnc gland 

Death 12 hra 
after operation 
(pneumonia) 

+ - 

h + - 

h + 

+ 

4 - 

Large 

nnm 

ber 

Benign 

polyposis 

Diffuse 

polyposis 


i 

0 


20 

0 c 

5 

Spleen removed on account of 
bleeding At pm. stomach 
distended with blood 

Death 1 year 
after operation 


+ 




Sev 

cral 

Polyps 

Multiple pro- 
lapsing polyps 





18 



Stomach negative to 
tlon at operation. Polyps 
attached to redundant gas- 
tnc mucosa found on gas- 
trotomy 


+ 

f + 

f + 

+ 

+ 

Many 

No specimen 

Multiple 

polyposis 








\omitcd * tumor* on one oc 
casion Stomach wall cov 
cred with many small polyps 

Well for 1 yr Ther 
relum ot symp- 
toms and large 
^pabie mm^ 
Died 2 yrt after 
operation of 
carcinomatosis 

+ 

+ 

f + 

+ 

+ 

Many 

No speamen 

Multiple 

polyposis 







f- 

Entire stomach and first part 
duodenum covered with pol- 
yps (Note duodenal in 
voU emenL) (Sec text ) 

Well 4 jTj, attn- 
Operation \-rayi 
repeatedly 
otCaUve 

1 

+ 



+ 

MulU 

pie 

Adcnocard 

noma. 

Multiple 

polyps 

Prolapsed gas- 
tric polyps 
with probable 
malignancy 


i 





L 

Polyps prolapsed into duode 
nura 

' CompUetting 
aubphrenic 
•b«ceu Dratb 
im wki 



+ 



Sev 

eral 

Polyposis 

venlnculi 

dreum 

scripta 

Polypoid 

carcinoma 



0 



( 

3 

Multiple degenerative proc 
esses m central nervous s>’S 
tem 

''ell 15 mos 

after operation 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Multi 

pie 

Polyposis 

HypertrophU 

^tritis 

Duodenitis 

Surgical 

abdomen 






( 

D 

Operation for acute perfora 
tion of duodenal ulcer Stom 
ach filled with polyps Spea 
men shows polypoid folds up 
to I inch thict^ abruptly 
ending at duodenum In 
flammation of duodenum 


+ 




+ 

Sev 

cral 

Pol/posii 
win malig 
nancy 

Multiple gastnc 
polyps 



■f 


t+t 


f 

Diagnosed pemiaous anemia 


^ tarrj itooU JMelcna tony stooli ISUght ^Albumin trace **ConiUint ftMorked 
























HHilllllllllS 


IBBBBBDMBBC 


dading 3 new pemmal caan. It b tupple 
mentin to a prrvixu report of 84 caiet 
pubUihcd by Bnum and Pear] in lort 
MdUplc gaatnc poKpoab maj be congeni- 
tal (neoplastic) or innammator} (bvperplaa- 
bc) The two t^pe^ mav often be Jiffercn 
tiatcd on groM dimoaboo aJooe On micro- 
scopic cxamlnaboQ one finds that m neopUitlc 
pol>pa the muicuJaris mocosac rot re the 
tmnor for a \-ariable distance and usuallv be 


come* fragmented or ipht, with the id* 
coia entering the tumor foe a variiUc estfflt 
In the hj-pcTpiastic type* the mnscBlini bo- 
coaae Is intact and fonns a dcGpeJttng nro- 
brane the sobcnocosa pU\ing no part io 
fonnatioo of the tumor BorderGne cawt mir 
be diffienJt to cluaify 
The ijinptotns are not charecterirtlc- fa 
the aerie*, epigastric p^rn ■twI tendfreeiaarte 
mo»t frequent. In over half of tie o*’* 
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TABLE HI —CASE DATA— Continued 


Course 

Tart iDN-oU^ed 

Vum 
ber of 
tum- 
ors 

Palholopcal 

diagnosis 

Ginical 

diagnosis 

Unne 

fi 

I 

c 

Occult Blood stool J 

c 

a 

1 

CQ 

.a 

1 

s 

U 

Q 

c: 

a 

0 

ci 

u 

Q 

0 

1 
a 

& 

•o 

1 

c 

V 

B 

P 

.5 

d 

0 

J 

0 

u 

Remarks 

S-1 

& 

0. 

D 

X 

JD 

•V 

L. 

w 

S 

.3 

E 

3 

1 

3 

b 

1 

0 

u 

a 

0 

c 

3 

s 

E 

rt 

is 

0 

c 

v 

c 

< 

s 

0 

E 

S 

c- 

10 lbs Increase 
in weight 4 mos 
later 

-f- 

+ 

+ 

4 - 

+ 

+ 


1 

Diffuse adeno- 
carcino- 
matous 
metaplasia. 
Polyodtnome 
en nappe 

Carcinoma of 
stomach 





13 

+ 

+ 

a 

Unusually diffuse carcinoma 
toils mvoUement 

Death /roin 

Ii\er after 

0 operations for 
poljTM and their 
complications 

+ 

T 

+ 

+ 

T 

X 

+ 

^Ian> 

Gaslroinleali 
nal pol>'pcr<ls 

GastrointestI 
nal po1> posts 


• 



t 


0 

+ 

In 1018 at age 30 cxasion 4 
duodenal poliTis and gastro 
cntcrostomj for pain nndse 
\crc bleeding diagnosed as 
duodenal ulcer and amebic 
d>-senten In 1019 resection 
3 feet of ilcum for intussus- 
ception, 3 pol>ps in speci 
men In 1938 second in 
lussusctptlon not requiring 
resection opened ileum 

showed s Pol>ps which were 
eaased In 1929, fulgumtlon 
rectosigmoid poI>ps i mo 
later large pol>T> removed 
from cecum was diagnosed 
adenocarcinoma In 1930 
anastomosis transverse co'on 
to sigmoid and left colec 
tom> In XQ37 operation for 
p>lonc obstruction showed 
multiple pol>'po$is entire 
stomach too ill for gastnc 
resection Endothenn snare 
exdslon numerous poI>'ps 
through faneway gastros- 
tomy Liver death 

Death lo da)*! 
after operation 
from p^loaitis 

+ 




1 



Many 

Pob-posls of 
stomach 
and colon 

Pol> posis of 
colon 



+ 


4 


0 

+ 

Fresh blood recovered from 
stomach lube treating inles 
tinal obstruction 

Death from 
cardiac faHure 

+ 

+ 

+ 

+ 


X 

+ 

50-roo 

Polj'posls of 
stomach and 
large bowel 

Diaphragmatic 
hernia of 
stomach 


0 

1 

1 



0 

+ 

S>nhililtc history but blood 
Wassermann and cerebrospi 
nal fluid negative Polj'posls 
diapnosed in retrospect ei 
aminalion of hlms 

Death 5 da>** 
after operation 
with jamdlce 
peritonitis and 
terminal 
pneumonia 

+ 

-1- 



+ 

+ 

+ 

Large 
Dum 
ber — 
over 

100 

Diffuse pol 
>Tx>sis with 
adenocarci 
Domn of 
antrum 

Carcinoma 


SI 

-1- 


IS 


+ 

t 

Gastroscopy showed pol 

j'poid excrescence m an 
truzn and in bodj diffuse 
nodular process of body, Im 
pression — diffusely infil 
tralinc carcinoma- The cs- 
sentiallj diffuse nature of the 
multiple polyposis was not 
noted on gastroscopy 


•Hb38%mi9i8 tMtiled tAlbumln trace laoRHCNDF HColon bladder 


bleeding was found to take place in the vomi- 
tus, stool, or gastnc content Pedunculated 
tumors and those near the pylorus are more 
apt to give symptoms of separation of polyps 
or pylonc obstruction Some patients have 
had symptoms over 20 years The physical 
fcdmgs are mdefimte and may be entirely 
lackmg 

The diagnosis is attended with considerable 
difficulty The x-ray may fail to differentiate 


multiple polyposis from chronic h}T>ertrophic 
gastritis, retained food, bezoar, or sarcoma 
The correct diagnosis was made most often by 
x-ray and by operation, but the condition was 
often overlooked by the roentgenologist Gas- 
troscopy is a valuable aid in the diagnosis of 
gastropathies, especially m the differentiation 
between benign and malignant lesions, and 
between polyposis and hypertrophic gastritis 
Both methods are complementary and their 






















































SURGER\ C\'\ECOLOG\ A,VD OBST?TRICS 


fSo 


comliiiwd UK tDI enhance our ditg 

noetic icuracfi 

Free h)nlxochk»nc *cW mi tbnmt Irom the 
Rartnc content In alrooft exerj cnK 
Careful acarch ihonid be made hr the jtutflc 
content for tumor partklex arhkh ma\ ciUb- 
litb the dlagooau. 

In otrr pfe%-wcj aerici miEgnaat alteration 
was noted In i j per cent Of the preaeot a«tei 
of 41 coflected and petwcud caaea noce 1916 4 
gare i» mahgnancy data. Of the remwnlng 
37 malignant alteration waa found In 19. This 
alone arguet for radKal uugicil removal ol the 
tumor bearing area by gastric mectioa as 
•oon as the diagnoau U made and the patient 
is properij prepared Further coofir^tion 
for this fwhey Is aEorded bt the aeparate 
axtal>’aes of a small number of benign and ma 
lignant cases In srhich patleatt vere treated 
either by eidsion of polyps or b\ gastrcetom\ 
these show a great superiorit) of resiilU In 
gastiectomlsed tabJeeU. 
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DEVELOPMENT OF THE VERTEBRAI COl UMN AS 
REIATED TO CERTAIN CONGEMlAl AND 
PATIIOI OGICAL CHANGES 

J I ElfRfVlIAFT MD low* Cry low* 

1 THOROUGH tnorlcdpr of the embry pcncbonkJ ihcftL Later the ciwt4! 
/\ olo® of the \Trtcbr»I cotomn ta «• (t*cj nxet troond the notcuhord uj Wtj 
* entki for underUttKllni; dumaea of the anlajpc of the prinuthr wtrbal hafr 
the fpine In addition to obvioui Vcrj c*il> the Intcnegoienul 
maJformatlon* mam leatona of later life are bnnchei of the pnrailivT aorta— anur k 
baaed on the complex de\'tloprncnt of li* lo- tirem the •derotoioc* jott aodal^ ti 
^■olvcd ftructure*. It la the purpoac of the denac xooe of mcacnchvTiul erfU, Vhsit iH 
preaent paper to dlaruai the ae\'Hopment of time definite mcinbfanoua lUwtam tn 
the vertebral column and to point out the formed In the )cm dmae oinitDj' alnok^ 
embr^-olopc bani of certain confoatog IcaloQa portion of the idcrotorae*. The* toemhnm 
cncotmtered In patientt Aboonoiilittn of the am the Interdonal and the hUeereolnl cn 
neural arch do not fall in the acopc of Ihia branea cnonecluig the oeunl prm*e« tad 
atudj the ventral Of ccAtal procesaea The caoUt*- 

Mo*t embrvokiKiata a^rrw that the ooto- pect of the dtose cefledar pertieo of t'v 

chord b derived from ths entoderm forming aderotooie* then become hoOoied out he th 
the chordal plate and very ash come* to Ue oanial portkin of the oert noriaSy pond 
between the meduHan canal aod the got aclerotome At the msec thoe fame neo- 
(Fig i) Thb Dotochordal plate is veryraptdlj chyme esters Into this boQovrd oat un el 
suTTOimded b\ a co&den^a:^Q of metnchymal the dense sooe This interposed t«aadi>« 
tissue- It dnalls forms a long rounded struc together vith the mealioeed If^ 

tore exteodiog from the hypophj-seni poach to dense meseDchymal a»c of tfce tderotort 
the tail end of the spine This chorda a the form* the anlsge of the troe \Trttta»l Iwh 
central structore around which the entire de while the dense sane now dimlacrd cn^ilh 
\tlopment of the ^ilnc occur* The surrtnmd forms the aniage of the annuJtn fileow* ^ 
ing Ine*eI>cb^^ne forms the penchordal thcath- the btmTrtebral dbc-The cnahldiiftBk 
The mescQciymal llasiw also forms the aeg Uevrd to be due to the presence erf tir nttf 
mcoted appearing sderotoew*. Tbe*e consist segmcnlaJ vessels and the locrctjcd 
of a tone ot dense caudally ntnated and a les* which is a^’aHable to the cells ctex^ to 
dense cramalh situated sooe of CDeaeochvmal arterle* The pnmithT Intenertcbrd i>3 
cells The dense rooes were caQed proloi-erte oow form a membfine which 
brae b> the early cmbryologiiU a better term anlagen of the veftcbTil bodies— 

Is aderofoere Between the dense and the let# branc Is called the Intenibcal membna* 
dense portwoi a fisMrre occur*, the fissure von it widformat a later stage the anleniw W 
Ebner or hit cis cg m ental fissure (Rg s) Vers ond posterior loogitodmal ^raeflU <* 
early the dense tone (sdeiofnefe) forms three ipine Coinciding with the fo rtp*ty ^ 
processeswhlchciteoddonaJlv \TntraI1j aod Interdiscal membrane the 
medlally The dorsal eitensioni form the me forms a ventrodoml 
scnchvmal aolagcn of the oeural arches the the Ime anlage of the vertebral body 
i-entml procewes form the ribs or lateral lateral halirs. ,,i^(nv *3 

processes and the medial or chordal erten Most erabryologiits agree that tac^ 
nous toward the notochord fose with the lage for the %TrtcbrmJ body 

Interposed roesencbTTnei togrti" 

lion of the dense HJQC of the sdcfotomcOf’ ‘ 
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the less dense cramal half of the next caudal 
sclerotome The fissure von Ebner then be- 
comes the true dividing hne between the final 
anlagen of the vertebrae The mtersegmental 
artenes are situated finally in the rmdportion 
of the vertebral bodies 
About the end of the fourth week the anlage 
of the vertebral body mcreases rapidly m size 
and the dense zone now representing the area 
of the future intervertebral disc becomes thin 
The mesenchymal period ends there and the 
penod of chondnfication begins The first cen- 
ters of chondnfication in the body proper oc- 
cur laterally and are separated by the ventro- 
dorsal extension of the perichordal sheath 
This membrane rapidly disappears as the 
chondnfication process progresses 
The notochord, which has been unchanged 
dunng the development in the mesenchjmial 
penod and which has been present as a solid 
cord of even size throughout all the mesen- 
chymal and early cartilaginous vertebral bod- 
ies and the zones of the annulus, becomes more 
and more squeezed into the regions of the 



Fig 2 Tour week (i i cm ) embryo, Showing dense and 
ess dense portions of sclerotomes with HoUowmg out of the 
portion by the less dense lone Fissure von 
T ^ -E > " ell seen dividmg the future vertebral 
ooies Intersegmental artenes, A , seen situated in mid- 
Portion of future vertebral body antenorly 



Fig I A human embryo, 3 weeks old, 6 milhraeters m 
length In the midsagittal section the notochord is well 
developed, JV At this stage the mesenchymal segmented 
tissue nas not surrounded the notochord The dorsal ecto- 
dermal layer, above, is w ell developed The notochord has 
just differentiated from the ventrally situated entodermal 
tissue, below 


dense mtervertebral discs (Fig 3) This is due 
to the mcreased pressure which prevails dur- 
mg the rapid enlargement of the cartilagmous 



Fig 3 Nine week (4 cm ) embryo Displacement of 
notochordal cells into disc zones, arrow , top Persistence of 
mucoid streak. Vertebral vessels seen antenorly, A Antenor 
longitudmal hgament, A L , attaching to vertebral bodies, 
postcnor hgament, P L , to disc regions Arrow, left, 
cartilagmous vertebral body Note annulus fibrosus anlage 
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Fig 7 


rig 7 Fue and one half month (19 cm sitting height) 
fetus Vessels, V , coming from vertebml spongiosa perior- 
ahng cartilage plates Ring shaped cartihgc remnant in 
one vertebral body, C S , C G , chondnfication gaps 
Fig 8 Seven and one half month (27 cm sitting height) 
fetus Well formed mtervertcbral disc and vertebral body 
Annulus fibrosus, A F ,v. ell dev eloped Notochordal cells 
forming nucleus pulposus, A P Penostcal v essels P V , 
and vessels coming from vertebral bod) arc visible, x, 
Line of endochondnd bone formation with chondnfication 
gap, y, hne of endochondral bone formation 
Fig g Schmorl’s node, 5 iV with rupture of cartilage 
plate, C P Protrusion of nuclear matenal into spongiosa 
RcacUve bony cup and great amount of proliferating car 
tilage present 

early collagen material is visible along the 
antenor band The cells m the region of the 
intervertebral disc arrange themselves m a 
fashion similar to the ones later seen in the 
annulus fibrosus Boehmig (2) states that the 
local vascular supply has some influence on 
the direction of growth of these cells The an- 
terior longitudmal hgament at this stage is 
more attached to the cartilaginous vertebral 
bodies while the posterior longitudinal band is 
finnly attached to the intervertebral disc tis- 
sue and IS not associated with the posterior 
surface of the vertebrae This point was em- 
phasized by Schmorl (21), and it may have 
some importance in the development of os- 
teophjdes in late adult life 
As chondnfication of the vertebral body ad- 
vances, nearly all the notochordal cells are 



Fig 9 


squeezed out from the body proper and are 
displaced into the disc region where thej^ be- 
come enclosed by the dense rim of cells which 
have not undergone chondnfication and which 
form the true annulus fibrosus The chordal 
cells during this period show some mucoid de- 
generation and some proliferation The noto- 
chordal tissue then forms the early nucleus 
pulposus 

Dunng this imgration of the notochordal 
cells, the formerly rather thin annulus in- 
creases in height It is noteworthy that in 
this stage only the notochordal cells are dis- 
placed from the developmg vertebral bodies 



Thpt pencbordal bSoth rtmajn* in the tmlet 
of Um cartIl*^u>oia vertebroe and foimi the 
rouccKdrtreak Doetanlg(3)bA*de*cribediome 
varUttotu of the rol uo aco pt c picture of the 
aotochordol ceDi doplxced Into the axmolut 
ipnce u wptntion of celU Into & crenUl tnid 
oiDdal ptrt divided b) s metnbnuie tnd al«o 
leM often, t doml and %'entnl •eporetion 
lo the 9 veeka ofd embn-o (4 cm ) Anterior 
•nd poiteHar IndenUtkKti into the artilagin 
oui body tire produced b> peno*teAl ve«teU 
And »oa After thiA sti|;e the oartllace U lo 
vAded b) there \eiKU (Fig 4) Caldfiaition 
of the cATtllage reeulU and U irell reeo in 
the iH mooth (g cm.) embrro prccrding the 
orelhcatkKi proem- The cArtllaglnoui \ertc 
bral body Is therefore the true foundation for 
the dcMdopcnenl ol the oreeou* ^•e^^eb^*l 
body The Inradiog verecU produce • ^TIllJnl 
and donal bkxxl lake In the beguiolng the 
ossification centen which arc fonned doreally 
and NTotrally m the cerebral bodi are lepa 
rated by a caitiUgincaa reptian which prr 
iHti for a short period of thno (Fig 5) At 
iiTTH^ t>in cartilagiDOUs septum win take the 
shape of a nng (Fig 7) The osrification pro- 
ceed rather lapfdb « 1* in a 4 to 

4/i n»Qth (ii an.) embryo The early cen- 
ters of c»dficatxon which come to be doreally 
and vcntrillj do not correspond with the ern 
ten of cbondnficatioQ of the cartllaginoui 
lUge the latter bang situated earl> to the 
left and right of the vcntxodoriBl extensioo of 


lhcperkV»nlalshealh. The dooal blood Ub 
and center of oadfrcatloo enlarga men rapf 
ly displacing the stin rmalolcg crarrid tirrd 
\TiiireI]\ ‘^oon the anterioc and pj«tcfit 
centers fuse and form one Urge enter 
ficaiion Tbe first centm apfor In lie lc*« 
thoracic and upper lumbar region ud rtral) 
extend cranian> bet less rapldhr caodalh 7 H 
CTQtral bone Dudrasgiresodcafalbrrresd 
which ire resorbing the cartikgeafliiwmdii 
in a Stax shaped manner The moend ctmi 
DormaJIv fa dcstro>Td by this procai, bet «c 
CAiionalJi remnants wtD renmn. Mibosttir 


tsrenli -rercajd to twcoly-femrth wrd. ol kul 
Dfc the osdficatioQ center has drrilfd the or 
tflaglnoui hod\ comnletelj lali) t 0 li*i 
cartilaginous pUtes sriuch show eodochoatbl 
Dwfitabon toward the Inlcrverltbcal ^ 
the site of entrance of the lertebed 
aoteriori} and posteriori) largclomriihiT” 
oascoQS channels fonn mhkh. In 
tioDS, appear as booy triangles (Fg 6)- 
osteomas mas be formed (n tbtx 
\o true cortical bone fa seen Along tbe »> 
tenor and lateral peripheTT ti* coffin 
plates fonn borreshoe-shipcd stnnrtam qitt 
nanging the canceDouj portioo of the 
bral bc^r It appears w^ge shaped ca 
tal section and It represents the csrtll^f^ 
nng ernphi-sis. It will fonn at a doct 
stage In >'oung idolefccnt hfe 
the true bonj nogepiphrsts (rim 
UafU^pkyu of Schmori. The cartilap®^ 
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Fig 13 


Fig 13 R van P , Hospital No 
38-25,409, male, age, 29 years, has 
partial and complete fusion of loth, 
nth, and lath dorsal vertebrae and 
fusion of the anterior margins of the 
bodies of the 8th and 9th dorsal 
vertebrae. 

Fig 14 Ch A., Hospital No B- 
2464, male, age, 17 years, presents 
synostosis of 2d and 3d cervical ver 
tebrae postenorly Fadure of fusion 
of antenor and posterior ossification 
centers of 2d and 3d cervical \ ertebrae 
Posterior displacement mth wedging 
of the postenor fused portion Patient 
had symptoms of slowly progressing 
cord compression 

Fig 15 Th. D , male, age, 8 years 
Hospital No D 389s Congeniti sco- 
hosis Unilater^ wedge vertebra be 
tween 6th and 7th dorsal vertebrae 

Fig 16 Bilateral half vertebrae 
mv olving 3d and 4th dorsal vertebrae, 
m a stiHbom, fidl term infant,- No 
wedging present 

Fig 17 L J , Hospital No 42-3116 
male, age, 22 years. Postenor half 
vertebra — 2d lumbar with wedging 



Fig 16 



Fig 17 


nng IS the site of insertion of some of the 
fibers of the anterior and lateral annulus fibro- 
sus, and they wiU be firmly incorporated as 
Sharpey’s fibers at the time of ossification No 
such arrangement is present along the pos- 
terior portions of the annulus fibrosus and the 
postenor margm of the cartilaginous plate 


The understamdmg of the blood supply and 
its fate IS of special importance for the later 
understanding of the development of the in- 
tervertebral disc The explanation of some of 
the nuclear prolapses mto the spongiosa of the 
vertebral bodies occurnng at an age when the 
senescent degenerative changes of the carti- 
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amount of connective tissue accompames the 
vessels into the cartilage These vascular 
structures m the cartilage are well seen m 
embryonic hfe Regression and scarring 
starts shortly after birth and slowly progresses 
to completeness by the age of 18 to 25 years, 
at which time most of the growth has stopped 
and the bony nng epiphysis has fused with the 
vertebral bodies proper Where those vessels 
have penetrated the cartilaginous plates some 
chondnfication gaps result These are replaced 
at the time of complete degeneration of the 
vessels by either cartilagmous plugs or by scar 
tissue and sometimes by calcification They 
form areas of lessened resistance to the in- 
creased turgor of the semisohd intervertebral 
disc substance espeaally if the disc is sub- 
jected to increased pressure Through these 
points of reduced resistance nuclear prolapses 
occur, forming the so called Schorml’s nodes 

(Fig 9) 

Even m the embryo and the very young 
child at times when the mtervertebrrJ disc 
shows an excellent vascular supply, there is no 
dnect vascular supply to the nucleus pulposus 
embedded within the annulus Only the out- 
ermost zone of the annulus receives capillary 
vessels However, Uebermuth described some 
brushhke vascular endmgs which enter this 
avascular zone They are supposed to be de- 
rived from the previously described vessels 

All of these vessels degenerate gradually, 
and at 25 years of age none of them remains 
and the intervertebral disc becomes truly 
avascular The only nutrition to the disc fol- 
lowing this time IS by diffusion processes 
through the cartilaginous plates coming from 
the cancellous vertebral bodies Following 
this the intervertebral disc is slowly replaced 
by fibrous and cartilagmous tissue losing its 
turgor The maximal turgor and elasticity are 
present about the 25th and 30th years of hfe 
They decrease more or less rapidly after that 
time dependmg on the water content of the 
disc and annulus The fate of the nucleus pul- 
posus IS also of importance since it forms the 
noncompressible semifluid medium which is so 
all important for the propier distnbution of 
the pressure forces over the weight bearing 
surfaces of the vertebral bodies Soon after 
the notochordal cells have all been squeezed 


mto the region of the disc, the cells undergo 
mucoid degenerative changes and some au- 
thors even state that they proliferate They 
become clumped together formmg a syncy- 
tium surrounded by mucoid material This 
mass of material is increased soon by the addi- 
tion of fibrous tissue and hyahne cartilage 
cells (Fig 8) Some authors describe fibro- 
cartilage The notochordal cells can often be 
demonstrated until adolescent hfe and older 
After the disc becomes completely avascular 
dunng the third decade the nucleus pulposus 
slowly becomes replaced by fibrous tissue and 
loses the normal semiflmd consistency No 
vessels enter this structure except those which 
may pienetrate into a severely degenerated 
disc during repair processes 

The annulus fibrosus, early, shows no evi- 
dence of collagen fiber dejxisition In a 4 
month (ii cm) old embryo, definite mtercel- 
lular fibers can be seen aU along the penphery 
of the disc In a 5)^ month (ig cm ) old 
embryo, the fibers are very weU developed and 
the appearance of the annulus in this stage is 
that of fibrocartilage Weigert elastic tissue 
stains showed no elastic tissue fibers withm 
the annulus durmg the embryonic life or m an 
18 month old child, this differs from the find- 
ings of some mvestigators (4, 13) 

Clinically there is evidence (24) that the an- 
nulus fibrosus has some nerve supply, but 
until recent years this has been denied Jung 
and Brunschwig (14) demonstrated the pres- 
ence of nerve fibers lustologically beneath the 
anterior longitudmal hgament (Fig 10) Re- 
cently Roofe showed that some are also pres- 
ent beneath the postenor hgamentous struc- 
tures (Fig ii) Sections through a 5J2 month 
embrpm stamed with the Bodian technique 
show the presence of large nerve bimdles be- 
neath the piosterior longitudmal hgament as 
well as ivithm the annulus fibrosus proper 
Nerve fibers beneath the antenor hgament 
give off fine branches which accompany the 
penosteal vessels entering the cartilaginous 
disc substance (Fig 12) The derivation and 
the type of these nerves is not clear Roofe 
and, earlier, Luschka (nervus smuvertebralis) 
state that the postenor bundles are denved 
from a recurrent branch just distal to the 
posterior root ganglion This nerve, after sep- 
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irttlng Irotn tbe nuin trwik, r«nlcr» tbo lo- 
lervtrtebrtl fomotn and cuppbe* the 
nientous lUuclait* two >Trlcbrac knrtr than 
the exit of the ipfnal nervt. 

I>e\'ektp(iieDUl defect* o( the qnoal coltuna 
have been poorij uodctitood. One has to dif 
ferenbate bettreen the malformatajo* occur 
ring in the %Trtebr»e intervertebral dlacs aj 
umn and those along the Dcixral cotomo fonn 
cd b} the neural anAes. The latter malforma 
tkuu ha\'e a close relaboniblp with develop- 
mental defect* of the neural tube (6789) 

Puld at a rather eari\ date attempted to 
explain many of the defect* on the bad* of 
the metench^tnal and cartHaglnoa* state of 
embtjTOlc (tevdopreent. However man) of 
hi* canduBOot acre baaed oo animal observa 
tioQ* which do not corrqpood with the cm- 
bf3rology in the human, Junghanna (15 16) 
ha* given a wt) excelicnt futnmary whkh 
contain* aome itry good srherrutic drawings 
and explanation*. Not til the deialopmeol^ 
defect* in the I’crtebrae-dbc column fan be 
explained on the bails of malfomutloiB in the 
mesenchi'inai atid cartflagisoo* embf^ooic 
•Ute». iiany berarv'er b w o tne lar) eaill) 
anderstindaUe U ooe coodden the vascular 
cupplv and the change* which o c e nr b the 
aotocSord during the diffetent cUget- 

C^ngetilcl ryitnifiTts (,bixk rertebnaa) There 
U complete or partial congemtal bony fuikm 
of two or more vertebral bodic* without evi- 
dence of an) or onh unaD amount* of bter 
po*ed btenvrtebraf disc ttssia (fig*. 13 and 
14) Thti nia\ be on the bull of coi^ete 
of the dense mesendiymal 
tone which would normall) ionn the anouhu 
fibtom* Theartllage bodnof thepreosKou* 
wrtebrae (ose and the) become oismed b one 
mn^« after the peno*tcal wstd* penetrate bto 
tbe cartilage This malformation Is then on 
the of a complete re gr e u ion of the prfm- 
Ithw annnlu* fibroau*. 

S^StUai d/f! vrrUint PeniiteDce of the 
ventrodomleitensoa (10 ii j3)ofthepen 
chordal li^ath with or without the penlitence 
of the chorda or splitting of tbe notochord 
(6 7 8 9) b this area mas prevent foxlon of 
tbe latemlly situated cartllagmcRi* \TrtebraI 
halve*. EaA half may become ossified separ 
atd\ by its anterior and posterior cester* with 


pcniilcnce of the sagittal deft Wfak a, 
bearing b later life soch rial ebrae out ^ 
the butterfly ^vrtcb^al bodie*. 

LaUral hdj rrrUinu cr tm/ge trrlrff*- 
time* only single lateral half vertetrtt tn 
«n(ng 15) FeOcTandSlerobeif (6,7 1*^ 
believe tnat they have tbrir origin a tl* orti- 
lagmoQS state ol the embryonic Ele ud ili) 
hatr obsenrd that tbe chc^ item cenv 
ture toward the side of the half vertiine nk 
absence of cartflagiuous dcrd o pMct « lie 
other Junghanns and other* (17) bcfierrtlal 

the on^ of the half '•ertetme a 00 tfr kuA 
of lack of blood fapjiy to the nrfmg bl if 
the bodv At ftnt those hill miehne tft 
cnboidal b ibane bat they becane i 
u toon a* wdgnt bcamg octnrv BialmS) 
occurring half \'ertebrae may instJre bp 
segments of the tpbal colcma u vnl,:d 
h^iTTlehmc at mfierwt lertli (Hf. »6L 
They are placed one 00 each ade and tin fhT 
LQ later nfe a b^tersJ boa) scotefic cBm. 
The) are most fomirwwly cirlabeH 00 the 
faoltv nnHateral ennial beralmetjjBeTKiluli 
of the vertebral segmeDUmWciioaranhlH 
blastemic penod ITns onilaleTal teouiaj 

shift will cansean anlagt for ahalf %eTtthnto 

remab at the lowtr and the upper end d lie 
onecjuallj thifted rrJumn which will lalfr 0- 
derro chondriBcation and os si fifa ti c ft. 

Vtnlnl and dtrfol kd/ tfrtdwf Thoe nr 
rare (Fig 17) The e:qjla n a t io o for these mat 
be 00 the of facdxy ruculanoti* 1™ 
igenoi* 0/ dlher tbe anterior or posteriof n*- 
tef of Tbc% fuse cwmaEj oA 

Tbe rWe of the DoUebord in these case* b ^ 

quite dear rdkr and Stcmlxrs beDctr IW 

the notochord 1* mlttlog b these plsc^ “ ■ 
logical to H««TiPw that the lack of ninra na 

tioa of either tire anterior Of the poftffwpv 

tlon win cause either one of them loronaa 
a cartilagboas state. The nulfonned rtrt^ 
bral bodie* wfll at lime* Uie the 
aedgrs oi soon as weight bearing b ttai^ 
The defonnit) raulting will be of de f 
bou* Upe . , . . - 

iIeiformalur% 3 ^lJK(ktrda 
uvUf During tbe *Ule of migiaboo « « 
notochordal crili during the 
nod of embiToaic 

ite per*teenccoftbepefkbordalsfartth»«^ 
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mg the mucoid streak AnyTvhere along the 
course of this structure which normally re- 
gresses completely during the ossification of 
the vertebral bodies, chordal cell remnants 
may be found (Fig 3) These remnants have 
been found and reported nearly everywhere in 
the spinal column One of the more frequent 
abnormalities seen are the outpouchmgs of the 
otherwise normal intervertebral discs which is 
usually associated with thmmng of the carti- 
lage plate m the zones where the mucoid 
streak entered the intervertebral disc Those 
weakened places are often the site of centrally 
placed nuclear prolapses into the adjommg 
vertebral bodies Sometimes true extensions 
of the nuclear material m a wedge-bke manner 
can be seen protruding into the vertebra A 
few cases have been reported m which the 
complete chorda has persisted as a sohd cen- 
tral mass connectmg two or more interverte- 
bral discs 

Durmg postmortem exammations noto- 
chordal tissue remnants are present m 2 per 
cent of the cases Most of these are found m 
the region of the chvus at the base of the skull 
(Fig 18) The notochordal cells durmg the 
normal development are doomed to undergo 
degeneration if they remain enclosed within 
cartilagmous or fibrocartilagmous tissue This 
is obviously the case m the normal mterverte- 
bral disc and no notochordal cells are seen af- 
ter the late adolescent period In certam 
areas as m the notochordal extension within 
the base of the skull and m the sacrococcygeal 
region only a moderate amount of cartilagm- 
ous tissue will surround the chorda In a few 
places the notochord normally is situated out- 
side of dense mesenchymal or cartilagmous 
regions durmg the embryologic development 
This IS the case at the roof of the oral cavity 
where the chorda enters mto close relation- 
ship with the linmg pharyngeal mucosa (Fig 
19) It also comes to he rather free just pos- 
tenor to the hypophyseal pouch Another area 
IS close to the foramen magnum and the odon- 
toid process The same is true m the region of 
the rather undifferentiated tad end of the 
spinal column where only very rudimentary' 
vertebrae are formed by the mesenchymal 
tissue and the cartilagmous and ossification 
processes (Fig 20) In these areas some blood 


supply may be retamed and the notochordal 
cells fail to degenerate These are the locations 
where m adult life most chordomas occur Oc- 
casionally they liave been reported along the 
spmal column The latter can be explamed on 
the basis of remnants mcluded m the vertebral 
bodies where the blood supply is mamtamed 

Congcnttal incaknesses of the cartilage flutes 
In areas where the cartilage plates are pene- 
trated by vessels from the vertebrae, mostly' 
along the peripheral two-thirds and m the cen- 
ter where the axial vessels accompany the 
notochord, chondrification gaps develop (Figs 
7 and 8) These are evident m the embryomc 
sections and m sections through the adolescent 
intervertebral discs These areas form points 
of lessened resistance to the mcreased turgor 
of the nuclear material and at times, the latter 
wiU be forced through these gaps to form 
spongiosal prolapses (Fig 9) If this occurs 
durmg the actively growmg state of the ado- 
lescent period the process will be a rather 
gradual one stimulating considerable cartilage 
formation, but little reactive bone Thus, of- 
ten no reactive bony cup can be seen early in 
the \-ray pictures Also, no true tears of the 
cartilage plate will result In older persons 
after the growth penod has ended, the pro- 
lapsing material is more of a fibrous nature 
and the reparative process proceeds rapidly to 
reactive bone and a bony cup becomes visible 
m x-ray pictures 

Multiple spongiosal nuclear prolapses with 
juvenile kyphosis m the young adolescent 
groups occur mostly m boys subjected to very 
heavy manual labor One must keep m mmd 
that at this age there is still good blood supply 
to the mtervertebral disc tissue and not all the 
vessels have degenerated The nucleus pul- 
posus is still rather liquid and easily displaced 
Scheuermann, basmg his observations and 
this theory only on x-ray findmgs, states that 
the deformity is due to an aseptic necrosis— an 
“epiphysitis” of the ring epiphysis which is 
undergomg marked ossification at about this 
age Schmorl and smee then others (22) have 
exammed, at autopsies, numerous spmes of 
adolescent patients with juvenile kyphosis, 
and they foimd large nuclear prolapses mto 
the spongiosa through the cartilage plates 
These prolapses are m a location w^ch is 
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ti}a 

uftully the one wben »ome o{ tbc 
tkra Mpi have occurred due to degenerated 
\TtieU produaflg ireak pobU. It abo ha* 
been prcA’ed I*m\ condinrvd> that the ring 
cpipb^n* hju DOtltiog to do adtb the grorth 
m the height of the vertebral bodies. Thl* 
growth, hi the hciAt u cida*i\-clj a (unclioo 
of the cartOage {ute mhich U central to the 
ring epiphvila and imderile* the rim kdge 
proper h odcar prolapac* of fm-enilc tTpho- 
ris often occor ail along the iTrtcbnd bodies 
of the lower thoradc and npper lumbar regioo. 
The une\tn growth m b^ht of ladlvldaal 
vertebrae tend* to retard the growth antenor 
l\ where the Increased presaure load I* coa- 
centrated. More normal gr o wth occur* po*- 
tcrioriy Thai, the reUth-c wedging of the 
vertebcal bodies U BeaDodary to the Improper 
methanlcai functioc of the degenerating oar 
rowed intervertebral dlK In ihu waj the 
k)'photic defomut) reaoJu. Tbe fragmenutioo 
of the antervjr portioo of the ring epiplo«» 
•ten is z rai picturet rerults from ImprrqKr 
motion, iboormal pee«*are reUttonahrp and 
■bearing streas put opoa the antenor anooius 
fiben coj unfuaid ring epipby^ 

atnaust 

An attempt ha* been made to deacribc and 
nimtrate tbe devekiproent of tbe vertebrae 


and the btervertebral duo, ini to remhlf 
dcNTlopmental pecnlbritiei alth cerUo k 
•ionj foTtod la liter life. 
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MESONEPHROMA OR TERATOID ADENOCYSTOMA 

OF THE OVARY 

WILLIAM B STROMME, M D , and HERBERT F TRAUT, M D , New York, New York 


T he etiological relationship between 
the various residual elements of the 
Wolffian body which survive m the 
adult and gynecological neoplasms 
has always been an mterestmg one The ongm 
of certam cysts and tumors from the remnants 
of the Wolffian duct system has been generally 
accepted but until Schiller (i6) m 1939 de- 
scnbed a semisohd ovanan tumor of the ovary 
and postulated the mesonephros as providmg 
the background for its development, the Wolf- 
fian body itself has not been senously consid- 
ered as a source of ovanan neoplasms There 
seems to be no theoretical reason why meso- 
nephnc tumors should not develop m the ova- 
ry or the tissue adjacent to it particularly as 
tumors of adrenal cortical cells of the ovary 
and mesovanum are well recognized In fact, 
it would seem more difficult to explain why 
tumors of the wolffian tubular system are not 
the source of neoplastic phenomena m the 
ovary Such tumors m retropentoneal re- 
gions are well known and their morphological 
characteristics as well as their mode of growth 
and life histones have been described m con- 
siderable detail The question raised by 
Schiller is therefore one of great mterest, and 
additional information is needed m order to 
prove or disprove the thesis which he has 
proposed 

Although 3 years have elapsed since the 
ongmal contnbution only a few papers have 
appeared upon the subject, notably those of 
Jones and Seegar (7, 8), Kazancigil, Laquer 
and Ladewig (ii), Tuta and Siebel, and that 
of Rosenblatt and Grayzel In aU, 30 in- 
stances of so called “mesonephroma ovani” 
have been studied and reported which appear, 
at least m part, to fulfill the cntena outlined 
by Schdler We wish to report 10 more ovarian 
tumors which seem to us to fall mto this 
category 

r'ZlPn'il*'? Department o( Obstetncs and Gynecology of the 
^-onwll Univenity Medical College and the New York Hospital. 
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A study of the previous reports upon this 
subject indicates that although nearly all 
wnters agree that a characteristic tumor of 
the ovar)" has been described having a charac- 
teristic morphology m many respects, which 
for the time being should justify its being 
placed in a special category, there are reserva- 
tions as to its etiological relationship to the 
mesonephros Jones and Seegar state that “the 
theory of the mesonephric origin of these 
tumors, while plausible is not yet proven ” 
Their skepticism is based largely upon the ab- 
sence of “glomerular” bodies m the tumors 
studied by them They come to this conclusion 
although the general structure of the tumors 
was m other respects remarkably similar to 
those of SchiUer’s report Kazanagil and co- 
workers report a study m which they made 
senal sections through glomerulus-hke struc- 
tures, without findmg anythmg that resem- 
bled a vascular tuft Such an observation, 
although not necessarily conclusive, is to us 
significant On the other hand, the failure to 
demonstrate a structure so highly differen- 
tiated as a glomerular capillary bed m a neo- 
plasm cannot be considered as final proof that 
there is no relationship to the mesonephric 
organ 

In our senes of tumors we have usually been 
at a loss to demonstrate structures which even 
remotely resembled the architectural ar- 
rangement of wolffian glomeruli It is true 
that the tumors abounded m acini mto which 
papillary tufts of epithelium projected with or 
without a supportmg connective tissue stalk, 
but one would be as justified m nammg any 
one of several well recognized ovanan or uter- 
ine tumors as “mesonephnc” if the demon- 
stration of this arrangement of cells were to be 
taken as the cntena of such ongm 

Retropentoneal wolffian tumors on the con- 
trary, such as have been descnbed by many 
waters, are characterized by much more defin- 
ite glomerulus-hke structures The hterature 
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Boe» had. to 1894 when Frank rrportcd his 
•tudles. Henman, Gibbon and Kutzmaon in 
1914 and more rtcentl^ Hardeman and De 
Groat ha\T all cmphasim the point that “one 
definite crtlenon of mesoiwpkrtc orfcln is the 
presence of the primitive gloraeniJl or renal 
tubula. 

AltbouRb most of the ON'arian tumor* re- 
ported have been duractenzed b> ckaelr 
pecked adrd towd b\ lo*r cuboidal eptthcUum 
*.lilch could easily be interpreted as a (orma 
tion of rrollTian tubule* the Infrequency or 
dearth of tbc glomerular” ttructiue* Is tig 
nificanU It U difficult to bellei-c that the 
o\io offen an enidronment to diflercnt from 
the rctroperitoneum as to produce a rdatliT 
lack In giomcrioa fonnatloQ vbQe allowing at 
the tame time a profose grotrth of ducts. 

t art skeptl^ theTeforc, of SchOlef ■ ci 
pianation of the etk)kigy of this group of 
tumors and prefer not to accept hb term, 
mesooephrocoa orarfl, tor them. We are on 
the oth0 hand coorinced that tbej are not 
rue that they form a morphtdogiaDy db* 
tlrtct group of ovarian tumors with a cnarac 
temtic life hbtory and that tbev sbookl for 
this reason have a dlstlnctiie name and more 
important that they siurild be studied as tnch 
to that inore can iw learned about them. 

\S e arc at varlaiice wlib those w bo have ei 
pressed the Wief that these turoon are tntrdv 
a b\-drDplc form of tewa c>'st*dettoma, for 
thirie tumors aJmott invariably produce a 
muandike substance which resets to the usual 
ttaJns for muon. UTiIle the roudn staJn is non 
specific, the fact that ft a pcmtfir m these 
turnon •erve* to dilTeimtliue it from the 
serous mifp in which it b not positive \ttbc 
tame ume thb finding mdtcitcs a probaWe 
rriatjonihlp to wolffiM or leratotd antecr 
dents. On the other hand theK neoplasms 
art <iulte different moTpbofogu.aD\ from the 
pseudomacfa»asastadenoam,asnella <fif 
(crent m their mode of growth Whether be- 
nign or malignant thei are estcoUaDr wild 
tumors which tend to tecomc citUc only a» 
they degenerate 

c\SE ttpom. 

Caji I iliw \ 8 3+, 5 cMiisiT 

vu admitted to tl>a Ntw \<3rt ® 


laiT 

dqd idw pain <w Ibe InfifT t«rt <rf tie rftrtfr e- 
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oniiajte. Tbe left ovartaa ml eeaaand 13 k} rt k 
8 cmtliaetrTv tbe lover poJeof kidivu|wr«^ 
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ibrtica twujtctfrt llwaa frimewort. iawweinx* 
I «e£d iberta, rites Iwraarabyitie aod ■cent a tV 
IndeocT tewsrd a tably UpaoJ and ttUy 
sdfis ansBtraent pro* f« Tbrw f*fS*7 
prccusei coatalnhn mu of tbe tvpfoJ acn m 
abe aetn tbe ariri u lo tbe otier ts»en 
bw ctmuloed amrin lie osttriaL Tbe hdi’d™ 
etOi wm of fiJrif ssiforTB pstiem art 
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luteinizabon so much so as m some areas to simulate 
granulosa cell tumor of the Lecene type (Fig 4) 
Case 3 Miss M A , No 245875, 19 years of age, 
Italian, was first admitted to the New York Hospital 
on September 21, 1939, with an enlarging abdominal 
tumor of 4 months’ duration, suspected by the pa- 
tient as being due to pregnancy Examination dis- 
closed a firm, cystic, and smooth mobile tumor fiUing 
the cul-de-sac and extending into the abdomen At 
operation 5 days later considerable free fluid was 
found in the abdomen, the left ovanan cyst and tube 
were removed She remained free of s> mptoms until 
one week pnor to her second admission (May 12, 
1940) at wmch time there developed pain and swell- 
ing of the abdomen A nght adnexal semicystic mass 
was noted to extend from the cul-de-sac to the um- 
bilicus The following morning, a laparotomy was 
performed Extensive tumor involvement was 
noted, only part of which could be removed The 
patient did poorly thereafter and died on July 19, 
1940 Autopsy permission was not granted 
Pallwlogy The onginal specimen consisted of a col- 
lapsed thin walled and multilocular cyst measuring 
10 by 16 by la centimeters The internal surface had 
many elevated sohd areas, some of which were infil- 
trated with hemorrhage Gross material from the 
second operation was very soft, loosely organized, 
and fnable Mucin-hke material exuded from the 
cut surface Microscopically, the appearance was of 
a loose and irregular arrangement of the dehcate 
epithehal cells, with some tendency toward acinar 
and gland like formations Mitoses were not infre- 
quent There was little stromal tissue and this was of 
varjnng density Considerable necrosis and degen- 
eration were noted in some areas 
Case 4 Mrs M S , No 24048, 64 years of age, 
was admitted to the New York Hospital on June 20, 
1940, because of swelling of the abdomen, ascites, 
and abdominopelvic tumor Eleven months pre- 
Mously a lower abdominal tumor was incidentally 
found dunng a hernioplasty Follow-up at that time 
was refused by the patient On June 26, at opera- 
tion, a large adherent left pelvic tumor together with 
the left tube and ovary was removed Liver me- 
tastasis were noted at that time Following dis- 
charge, her course was slowly downhill She was re- 
admitted on November ii, 1940, and died 5 daj’s 
later Autopsy rev ealed widespread tumor involve 
racnt of peritoneal cavity and metastases includ- 
ing involvement of hver, bowel, spleen, and pleura 
Pathology The operative specimen was a multi- 
locular semisohd ovanan cyst with penetrating 
^mor tissue, measuring 16 bv 13 by 10 centimeters 
Un section, papfllary neoplastic tissues were found in 
several loculi Throughout the rmcroscopic pattern 
jwis quite characteristic The tv^pical epithehum 
lined cysts and acini vaned greatly in size Some 
contained considerable epithelial elements and ap- 
peared superficially as glomeruh Careful examina- 
tion did not bear this out A fibrous background was 
present and in a few areas there i\ as some endence of 
tendency toward papiUarj’ serous c> stadenoma 


Case 5 Miss H S , No 291061, 68 years of age, 
was known to have an abdominal tumor for 2j^ 
years, pnor to her first admission to the New York 
Hospital on March 23, 1941 More recently she had 
complained of pain in the lower abdomen and groin, 
and of a 25 pound weight loss Examination revealed 
ascites and a large cystic mass fiUing the lower abdo- 
men and pelvis At operation 2 da3rs later the large 
left ovanan tumor together with the right ovary, 
both tubes and fundus of the uterus was removed 
Pelvic implants were noted Postoperative x-ray 
therapy was given Recurrence was evident 7 
months later, and in November she was readmitted 
in a cachectic state At that time a nght lower quad- 
rant abdominal tumor was palpable The patient 
was discharged temporarily improved after a 2 
weeks’ hospital stay 

Pathology The tumor measured 12 by 17 by 20 
centimeters At one pole the capsule was penetrated 
by a friable, sohd mass On section, a large cyst 
filled with thick dark brown matenal was noted, 
elsewhere the tumor was sohd Microscopically, the 
tissue was highly cellular with sheets of delicate 
epithehal cells In some areas there was an attempt 
at aanar formation Elsewhere it was less differ- 
entiated and in these, where cells were closely packed, 
the cytoplasm appeared clear due to hydropic 
degeneration The adenomatous areas were typical 
(Fig 2), and served to classify this tumor with the 
“mesonephne” group 

Case 6 Miss J B , No 25123, 52 years of age, a 
nurse, was admitted to the New York Hospital on 
Apnl 9, 1941, because of symptoms of intermittent 
groin pains of 5 months’ duration, and with the 
finding of a moderately tender, firm, round mass the 
size of an orange m the left pelvis At operation 5 
days later a left broad hgament cyst together with 
the left ovarj', fundus of the uterus, and appendix, 
was removed Postoperative radiation was given 
When last seen 7 months later, the patient was in 
good health and there was no evidence of recurrence 

Pathology The collapsed cyst must have measured 
7 centimeters m diameter It was fined vnth cake- 
likc projecting masses which on section were found 
composed of yellowish matenal No tumor tissue 
was found in the other specimens Microscopically, 
the tissue consisted largely and quite uniformly of 
tjqjical cells They were arranged in nests and aani 
separated by thin fibrous septa The whole tumor 
was well differentiated 

Case 7 Mrs B S , No 6557, 51 years of age 
Because of a known mj omatous uterus this patient 
had been followed carefuUj since 1933 A large ab- 
dominopelnc tumor extending to the umbihcus was 
first found at her regular 6 months visit in Apnl 1941 
She complained, on admission to the New York 
Hospital, of pressure sjTnptoms of i month’s dura- 
tion At operation on May 6, 1941, the large left 
cjstic oianan mass and myomatous uterus, to- 
gether with both tubes and right ovary were re- 
moved Her postoperative course was uneventful 
and she is to date free of evidence of recurrence 




SURGERY GYNECOUXry AND ODSTETRICS 


Pclk$Uo Tb# •eraUofld OT»ritn cvU mouatcd 
8 bj 9 by I ccndmrtert. bo penetntlzv (nnrtli 
wu rridnil. On »ectk«, the multflomlnr CT»t con- 
UlnedtdaUnoojmitertil in cetUer *ot<L The 
Btem wotslntd tmnl myoom, TiK o»l*r 
mera »crt cot remartjUe. IDcroccnplrtlly there 
wu tn crtrab^ Cbnat aod hjvQne ta{ipOTtifi( 
SciHered tirwith thli were »ejrrx*t«^ newt* ol 
rpithetitl tlrectorcft, totne of which had u drcolu 
pattern. Pepfllomitoai treu were prarM 
which, Sice (hoae ot Csm 4, tlmokted feroa* cyita 
dnvwni. llowerer mate^ ta uxt hl^ 
pcpOUry fptca wu (otuwl which teipottdrl to 
mndn cuiu. 

Cm S. hlrt.E. A-No. 60096, ^yennof ge,on 
• dcnUiion to the Kew\cTtHoipiUioo Jnly 5,194* 
are t hiitoiy ol t ncrtkeaUe enlarxement ol ab- 
dcnen aaa^t ed with taam recent r%ht lower 
madiut abdoiniciai pain {or the iut 6 nwoUi*. 
ExaminatJoo rereaied ii^ cynk maja arUitf La 
the pdrU aod extendi nr t the xiptwLd. Two aft 
later ai. operalioci the larre cyuk ri^t ovary |»- 
fcthtr with both tnbei, Left ovary and atcnu waa 
re m oved. N extefidooorLxnplanuwerafoirod. She 
re ce ived pcctcneradn ndUoos and wu dbcharjed 

Oq crou extodsttloo the eyat wu 
foned t M onOryiikr, bnt to cntfacetm la 
diameter Tha wall eoatalaed aerertl papGkry area*, 
maay d e^eo er ad w tikmacop te lecoou of aaqal 
areu thawed the typhal pauers with chiatm, 
paaAm aitd adoar poiiputft d epLO^ma-hLa 
cdia Tm larfcr ddci asd apacea contatoed dtbrb 
arai a prrdpluted inaeUbna taterlaL CcoaMerahle 
deecerttm « a abo praeoL 

Can 9- Ura. II W 48 yean of cmpLalord 
oi pain in the rlffat lower cpiadraat at iheabdoetrn 
(or WNflctha. A (mde csaaa o( cmUmetm la 
diameter wu loncd At operatiao on b oabcr 17 
94 a sahtnta] hyaterwctony right aaifrfnfo-oopbo- 
lectomy Idt aalfAngo-«ophorocy»lecto*Dy and p- 
pendectomy wcm pe r foni^ 

PtlUto Tba thin waBed mnltOocnltr oraHaa 
cyit weighed *^ gnsta and contained dear and 
mcdoooa matmal. Int the larger cyat a Enegnlar 
by 3 ceotlmctefa projected. The other 
■tei-imen* were Mt mnaihahk. ^Ikmacoplcafly 
atceta and dnaten cd epithefia] ceCa, m aome are«a 
with deaf cytoplaam hke thoM in kcdaked graa*- 
hwa cell tumor*, were ionDd. There wen aciileied 
cOviiioDa] £hroaa aepta. E3*ewhere areu were prev- 
ent In the aectiooa wfakh wera deariy reoagnlard u 
thecoma. However in other part*, a chanrtnlatK 
airangcment erf the ceQi typical oi the to called 
Keaoaejihrk tumor wu aeeo and aerred to dead 
ly thh llh the irenp CoeahieTahle cecroala wu 
ipread throuehont tha aercral fidda 

Can o- BabyS month* oid, bccaueol vag- 
laal hfeedh>g lor 5 wu mzahied by 

gyoecok^itt and biopay aped mm erf giaal fonu 






TO tAto. Enoah, n&b„ „ 

later tad ennttatlM dadoaed r te wrewe e lif. 
'if*. repeated but wlthoat lert. TV h£rt 
died at ^ rwati*, Dcretaber *0, t»jt. u-vtj 

revealed oteudr* peWc maji wintwiV, t, 
hum and medhttlnwia. 

PoiMtUfy Under fctw power B4ptJfciij«.tV-v 

wu Vm rearm Ua nee to tl^ ffa^cni j, 
these acattmd loall beHs aod aad 4 rrfiVlrf 

cell* la a fiLwoo* bacigTiwmit llowe^w wsoaiJ 

aoutiny nder power, the rdtV**! c* *rt 
tycicai and (onod to Eat tiw achn U tVe^in^ 
hue crowded iJogle and tnhfliTtted Wdaa. t 
onab and degasaratiao wu ntaare. 

octroLtL Dttntirnoy or thi Tnma 
The turaora occnired In the kft ovary in a^ 
but i hatancf*. Tbe ol the padcsti 
rutted £rom 11 montia to 68 yean coe n 
aa m/aat, another waj 19 yrara, tod lU tV 
mt wtft o\Tr yo with the oUett 6S jma 
OcoaHy the fnywlh U oval la ihape scan 
ing from j to 17 centitoetera hi the BsaBerf 
diamder The cipwle b ofdiatr2T vaned a 
rhictfww* twinjr thin acyl boWeJjtfd OTtf ihf 

Qitk areas a^ more dose mtr the h&I 
porticna Ocosiocially mpiUaTV prted'O 
jxnetnte the capsole ana appear 00 the a 
fernal nrface. H onw ef jfeneraDr the a 
ternaJ wrface k BDOolh ttad bee o/pwihjcr 

■jihealfmi. 

The faijier aapect of the tumor* prtwBt BcJ- 

tiple cy*U of diSerent *l*e» and a lolid p»th* 
WTUch ii iHoallT aftoated oa one iWe d lie 
evat. In the •oud pocthiDa are trtai <d re^ 
giwth which are puiH»b-fr*T In oJor <i< 
where they are larpcly conipe»ed of r*thft w 
grayub-ydknr tbaue and often ttnuo eto» 
ol degencratJoQ- Fatty degcOCTiti*- i> 
proved mkro*copf alfy ^ lat 4m*. ^ 
n*. CawcrafaAfafc*wba^Ig- «**^ j 

doa) »b7*iat Uw dwjarienrtK wfBltaaBwrJ*^ 
lemleW w Vuj c iUj au- \oU tia ^ 

Ixrfag trtn^d b bad* 

n.«atoWrf 

^•antnnhaudroatnitaLa X ro) 

Fb J rhe<«ricro(iie* 4 

AikBa iM pafafiaa cw> trtd hy t> (v 
ton ba tad ewla (Ub. X v ) 

Uamtin cdk w 

tiia etirtn* wptt NcU tit tw« 

{iMsamxjtai tad toa Witf A 
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TABLE I —SUMMARY OF TEN CASES REPORTED 


CA5C 

number 

History 

numb« 

A^e 

SiTnptoms 

Clinical findings 

Opcratn'c findings 

Primary 
site ! 

Treatment 

Result 

1 

1S3334 

50 

Suprapubic pain 
pain inner aspect 
nght tbiph 6 mo^ 

AbdominopcKdc moss 
ndng to two fingen 
below the umbilicus 

i Adherent papillary and 
semiioha c>'8t with 

1 penetration and metas 

1 tases 

Left 

1 

Operation 

Recurrence 

3 mos 


io:aQ7 

43 

Mass in the abdomen 
6 mos Weight loss 
and fatigue 

Abdomlnopclsdc mass 
extending to the um 
billcus 

Encapsulated tumor I2r 
12x16 cm Semi-soIid 

Left 1 

Operation 
and X ray 

No recur 
fence 4 

JTS, 

3 

545875 

i 

Enlarging of abdo- 
men left lower 
quadrant pain 4 
mos. 

Cjitfc tumor from cul-de- 
sac to the umbilicus 
asates 

Ruptured cytt 10x10x12 
cm thin walled multi 
locular and hemorrhagic 

Left 

Operation 

Died In 

10 mos. 

4 

1 

34045 

64 

Swelling of abdomen 

3 wts Swelling of 
left groin legs 
anorexia 

Large firm abdomino- 
pci\dc tumor Asates 

Semlsolid cjil 16x13x10 
cm with papillary pene- 
tration. asates. Au 
lops> Widespread in 
\*olvcmcnt with distant 
metastases 

Lett 

Operation 

Died in 

5 mos. 

5 

291061 

63 

(1) Abdominal tumor 
jT* Pam prom ' 
and abdomen 3 
mos. Weight lo«s ' 
(2I Nausea vomit 
mg constipation 

(1) Cystic mass filling 
lo^s-er abdomen and pel 
\*ls (2) Recurrent 
tumor on right. Rowel 
obstruction 

Semisohd tumor 1 xnx 

20 00 renctratmg f^ri- 
able tissue Pelvic 
implants 

Left 

Operation 
and X ra> 

Recurrence 

1 in 7 mos. 

6 


S3 

Intermittent groin 
pains of 5 mos. 

Firm round mass left 
lower quadrant sixe 
of orange 

Smooth walled c>'»t 7 cm 
in diameter 

Lelt 

Operation 
and X ra> 

No recur 

1 rence 7 
mos. 

7 

6557 

sr 

Urinao* freqaeno 
incontinence noc 
tuna dull lower 
abdominal ache i 
mo 

Firm irregular fixed 
tumor from vamnal 
fornix to umbilicus 

\fulUJocular sermsolid 

CTTSl 8x9x10 cm No 
penetrating growth 

Right 

Operation 

' No recur 
rence 5 
mos. 

S 

60096 

30 

Enlargement of ab- 
domen and nght 
lower quadrant 
pain 6 mos. 

Large c>‘slic mass filling 
pelvu and abdomen 

Single €>*8110 mass 20 cm 
io diameter 

Right 

Operation 
and X ra> 

Discharged 
well after 

S wks. 

0 

Gilt 

48 


Tender mass of 10 cm 
diameter | 

Double c>*8t with no 
penetration 

Left 

Operation 

1 ? 

10 

Gilt 

11 

mos 

\aginal bleeding 

5 mos- 

Vaginal fornix tumor 

! 

Autopsj revealed cxlcn I 
slvc pelvis masses with 
distant metastases 

? 

\ ray 

1 Died in 11 
^ mos. 


evidence with free fat m the intercellular and 
intra-alveolar spaces Intracellular fat drop- 
lets are also seen m such locations The C3'’sts 
and cut surface of the solid portion of the 
tumor 3'ield a shiny mucoid material, which is 
precipitated bj' both alcohol and acetic acid 
and stains in the tissues with thionm and 
mucicarmine 

The tumors probably are slow m rate of 
grovth as our patients gave histones indi- 
cating the presence of the tumors from 6 
months to 4 years 

Extension of the growth may be by im- 
plantation of papillary processes upon ad- 
jacent pentoneal structures followed by dis- 
semination throughout the abdomen or the 
metastasis may be by way of the lymphatics 
ree abdominal fluid is not a constant finding 
even when pentoneal mvolvement is present, 
owever, it may occur The omentum may be 


the only abdormnal structure containing gross 
metastases However, extensive bowel im- 
plantation as well as nodules in the liver, 
spleen, and pleura were found 

MICROSCOPIC STRUCTURE 

Ihe larger c>'sts are usually lined by a 
single row of flattened cuboidal cells, while the 
smaller ones have a hydropic appearing epi- 
thelium in a single row, the cells being of 
varymg heights depending upon them secre- 
tory activity 

The sohd or semisohd tissues exhibit vary- 
ing dcCTces of differentiation, the more adult 
types (Figs 1,2) consistmg of closely packed 
acmi resemblmg tubules (collecting ducts?) 
hned by a single row of hydropic epithehum 
Occasionally the acmi contam papiUary struc- 
tures extendmg mto them, consisting of one 
or more layers of columnar cells restmg upon a 
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SURGER\ GYNECOLOG^ AND OESTEnUCS 


ddkite conofctK-e U»« sttEk. In the papQ- 
Urv turnon one <nn often dcrooiulrmte por 
tiodJ of the tutoor In which Urj^ connective 
tbnie etructura arc found Hoed hr a iioric 
row of flattened epithelium rciembJIiig the 
lennu tvpc of gro^h acen In aeroua cyvta 
denonm (Fig 3) Doubtlen It b thb mor 
phologIcaJ \iriation nhkh haj led to the fed 
mg in aome quarter*, that the so called roe*o- 
oejdifoma ovarii” b a type of aerou* tumor 
ifh thi» i-iew we cannot agree. 

In Jeti wcQ dUIcrentiated tumor* (Rg 4) 
p*plllarlt> incTcaae* and the formation of adnl 
dccreaata untQ In the lea*t dmerenuated 
•pcdmeni the cella ma) l>e m aoiSd thetla. 

The character of the epthdiom b Taricd, 
depending upon age secretory actlvllv and 
degree of diQetentaiUoo. The older cpflhclUI 
ce^ roaj be quite low and having UtUc cyUy 
piasn may proent a marted baiopbOlc reac 
UocL The young actively secretof) cell*, on 
the other band ofteo are filled with Add and 
have a ver^ hvdroplc appearance lo Uu* 
stage the product of secrctua tahes the oaual 
mudn stam*. Win secretor} edb are pocied 
in dose sheet foimatioa the hvdfopa c cdo- 
pUsm give* them an appetitnce re*embUog 
lutetn or adrenal cortet cdb. However they 
do Dot ftalo with Sudan ni 


Our effort* to dcroonitrate glometvlu* for 
matioQ were not rewarded by the finding of 
convincing itructurea. rerhapa we expected 
too much in aearebing (or Kxnethmg vhkfa 
looted Hke a simplified wolfhao glomeruhia 
However we bare been guided In the ITIaa- 
tratiooj of wolflian tumor* as rToorted bv 
many writers, Indoding Hltiman Gmwa and 
Kutxmann, 

The more niaJlgnsnt tumor* a* judged b\ 
the climcal course of the patreot were thoic 
ihowmg some punfllarj dc>xJopnieDl and par 
ticulari) ihoic anwh were highly rriJular and 
more cornpletelT undifferentiated 

It *boiil be pointed out that Irom a mor 
phcdogKal point of \-iew these tumor* can a#- 
sume 1 vartttj of hi»tologkal picture* and for 
thu retjoQ there wflJ be those who will 000 
dude that all of the tumor* reported cannot 
hai-e a common eOoiop However a #tu(l> 
of tbsue* taien from alTportions of the tumors 
p»«Hi u* to believe that the major portion of 


tbm rtprtacnu a common tipe ol friibu 
cdl and that In general lltir rarUboa b e 
raogment U rich as might be erpauJ u 
being due aoldT to \-artitixj In owiIiil, 
diffeientlatioa. 


Onetnmor however coniaiaed srras of q- 
doub ted theca and grin okra, crib srd s-wtic 
had area* which morphologictih' tewnWi 
the serous cyitadenoraa. Inaiaiact « tt b 
I levT that tltt SO called “mcjooqihroaai ez 
In all probabDitr teratoid cvjtadenorMj iS»- 
fiodmg of crib of rarimo type* It not wh l» 
be expected on occatlQn but we tboeU tn^d- 
pate that a* other studies of these Unuorr 
reported they will become a niwh la* cfci/h 
detmed group of tomocs. lIlcnlroyuJal,Iti^ 
otd> the wril difftitobattd trpe of tevr 
which dowdy tfmulatt* the taocphd'gr u 
oulhned by ^chlUer 


cuyicAi cocn*B 

Six of the le petienU aredodor bma 
teral ve reaureoct of the growth, iafle*tnfi 
high degree of maUgnaaev The ether^ 
tints have do rt c cne& c e thus far ilthoonili 
b too eariy to assume a sugifiae ittm 
toward their hitore- 
AH of the naiimU reetivtd »ug>al but 
ment and 6 of ihoe were giiTu ateadre^^ 
operative x ray ririntica. Nerthcr jorwir 
nor the s ray seems to hive had any cSect o 

E locgms Hvesof the patients hainj the 

differentiated tipe of ItnDOf ^ 
provided gi'dng the matn dJofcil and 
(ogicaJ cb^cteriiHcs. 


imaiABi AVD cosoxfiO’rt 
Thu group of ovarian ttnuois has 

cDorphofogTcal background wtedo, 

)ect to coo dderable varatiofu seems t<J «M" 

eotiite them from other ovnnan . 

would be a satisfaction if occ cooH 
SchiBei s theorv of etiology 
charsctemtic pscudogioromdas is » 
quentlj detDonstrsUe that the 

mesoDephro* a not Pcaffble 

DOW known The ilmflanty of the snri 
leering duct tubule* b InsoiCciait ^ 

relilioashjp con\-h>ang 
e -er for purpose* of ftud> as ^ 
ramt to separate tumor* Into dbdPrt 




EXPERIMENTAL OBSERVATIONS ON RFCONSTRUCTHE 
INTRATHORACIC ESOPHAGOGASTRIC \NASTOMOS1S 
FOLLOWING RESECTION OF THE ESOPHAGUS 
FOR CARCINOMA 


EARLE B. IlAT Ana Arbor Mk&iyia 


C ARCUn OilA of the nopht^u b rap- 
idly MBTnnfaiff a more Important pod 
tki among the turgttftl eolitfca, Thi* 
recent pr o gre ta been dcoMO 
•tritcd b\ the large pomber erf tocccaafol 
transthoracic reacebons of caicinoaia of the 
cardbc end of the stomach with re-establbh- 
ment of the esophagiwaitnc coOtlntdty which 
ha\-e been done. Unlfl recently these patienU 
were refuaed operation ai bettig bopdeaa. This 
progreat has been made poafble by a more 
thorongh andentanding the phyafoktgy erf 
the thorax, the refinement of tnigical tech- 
nique and the progrea that has bea mai^ in 
the field of anestheda for major fatratbo^c 
operatfona 

Ehiring the to j-enr period between iqti to 
ip4i at the Uon-enit) Ho^tal t85paHenU 
hare been seen with caremonra of the csopha 
gnv Approximately a quarter of the lesioiu In 
these cases occurred in each of the fotlowlng 
dtuatkus the upper oae third tbe middle 
one third, tbe knew one third of the esopba 
gua, and cardooraa of the cardiac end of the 
stomach infiltrating the esophagus cecoodar 
ih* Twcnt\ fi\T per cent of the patients with 
cardooma of the esophagus coming to oecrop- 
ty at the UnhTfiitj Ho^vtal had do eisdence 
of metastases or extension of the cardnoma 
bcj’ond the confines of the esophagus. Another 
15 to JO per cent had regional lymph node 
metastases aloDC. Consequent!) one might 
assume that approximately 40 per cent of the 

E tients coml^ to oecropsv present operable 
iona Thb compares with the reports br 
Abel who stated that 25 per cent of the fatal 
cases of carcirtonm of the esophagus are oper 

FivB M S«ri«T Lnmvtr Utcfacia 

r^irw NOj 2 Queer Urtrt*. 0 S PiriilK Bakh 
trricM. 


able OchsneraDdDeBaieyprantfdiinw 

of 1,025 patients mtbcafanonaoflkrrpi 
agns obi^Td at necropsy of ahm 4071^ 
cent showed do evidence of njetistajo. ««« 
bruefa found that 55 per cent of 117 rnti>w- 
in which the cardnoma sras ntaated betsm 
the hQum and the canlia, died aitimt bra- 
ing distant metastases, sod StarOegrr bai 
that 66 per cent of the cases examiad kad u 
metastases, Manv patients dk (raa dtbs 
starvation pcrforatxMof tbecardoxurd 
resoldug mediastJaitIf and eropyrma, s^iTv 
tion pcmmonls or Insg absetsa. 

The man) obstacles Id the pr w resi cf lb 
furpcaJ treatment of caidnoaa of the 
agus hai-e bees stresard by Ochraa cad w 

Bahrv One of the chief obstacbshlfaelabr 
ent anatomical characterislics erf the e*^ 
igus. Tbe esophagus has no serosal rinmat 
upon which the rocctss of EaitroiEtt<3nl 
anaslomodi depeoda It ha< a ittv rnopr 
blood Kipply and cocsequenUr Frtt^OJr 
most be ex c i da ed In pfesenhig all tie 
vuppl) to the remaining esophagu s. Tbe 
muscular coat is Jongitodlnsj and ttosejwel 
ly tends to puD an anarlcaioaB apart. TVt 
esophagus b relallvel) fixed and ha » " 
dcodanc) rnahing opentiie pfocedtum ^ 
culL Furtlwnnore carrinomis of the fwpr 
Bgus are located Imniedbteiv sdjaCTOt taPgv 
vital stru ctur es, which mate sD 
cedures technli^v dlfBcuIt, In 
Ibis Tniiyntral hadcground, patk ^ 
carmoocia of the ewphagus 
Uicmsel\TS m a dchrdrated and 
or emadated coodltioo- They 
avitaminoees with cocnplkado'*- 

esophageal obit met ioD with stash erf 

mouth secretioQS, the bacterial flort ^ 
Tirulent, and favor postoperative tatfct»=* 
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Because, until rccenth , treatment of carci- 
noma of the esophagus has been so unsuccess- 
ful, the attention of tlic general practitioner 
has not been focused sharph enough upon the 
significance of d\ sphagia in the early diagnosis 
of this condition, and the importance of an 
earl} esophagoscopic examination has been 
yndeh neglected It v, as show n in a coinpara- 
ti\c anahsis of carcinoma of the gastrointes- 
tinal tract (5) that the smaller the caliber of 
the organ, the shorter the latent period, and 
the smaller the neoplasm before causing s\ mp- 
toms The esophagus is a relatnel} small 
caliber organ and, therefore, a neoplasm 
should cause s\ mptoms relatn eU carl} Con- 
sequent!} , patients uith carcinoma of the 
esophagus should present thcm'ch cs for t rcat- 
ment much earlier tlian patients yitli carci- 
noma situated clscuhcre m the gastrointes- 
tinal tract Because of this, it is dishearten- 
ing when patients present thcmschcs uitli 
histones of d\ sphagia that has been present a 
}ear or longer As surgical management im- 
proves, these patients vill be referred for 
treatment earlier 

As to the disposal of the 185 patients vith 
caranoma of the esophagus seen m the last 10 
xears at the Unnersity Hospital, 51 patients, 
27 per cent, y ere not treated ^Iany of these 
patients had no clinical exadence of metastases 
or inoperabilite that could be determined 
from examination of their records Fiftv-cight 
patients, 31 3 per cent, had only gastrosto- 
mies, y ith the appalling operatn e mortality of 
45 per cent The average length of life follow- 
ing gastrostomy vas 4 months 
Forty-tiso patients, 22 per cent, had gas- 
trostomy plus retrograde radium implanta- 
tion There was a 31 per cent mortaht} direct- 
ly resulting from this procedure hlany of the 
deaths uere due to traumatic perforation of 
the caremomatous esophageal wall and subse- 
quent mediastmitis and empyema Other 
deaths were due to irradiation necrosis and 
subsequent mediastmitis Still others died 
from the complications associated with the 
gastrostomy Some of these patients also had 
supplementary irradiation therapy This pro- 
cedure was the procedure of choice from 1935 
0 193S ^nd included the most favorable group 
of patients with regard to the likelihood of 


response to treatment The length of life fol- 
low ing treatment m this group w as 4 8 
months Eighty per cent of these patients had 
no clinical exndencc of metastases as deter- 
mined bv clinical examination, including ex- 
ploration of the upper abdomen at the time of 
the gastrostomy No cures were obtained m 
this group Ten patients, 5 4 per cent, had ir- 
radiation therapy alone Among this group, i 
patient is alive 3F2 years following treatment 
Tins was a patient having a lye stricture in 
which there is some doubt as to whether he 
actually had a carcinoma During this 10 
}car period there haxe been 6 esophagecto- 
mies, with a mortality of 50 per cent, and 5 
other thoracotomies m which the lesion was 
found to be inoperable 1 his mortality is low er 
than the mortality percentage repdrted by 
Ochsner and DeBakev m a series of 58 esopha- 
gectomies from the literature, which was 70 6 
per cent Within the past 6 months there have 
been 4 successful transpleural esophageal and 
gastric resections wuth esophagogastric anas- 
tomoses, and there has been no mortality A 
fifth patient was found to be inoperable by 
this approacli 

The technique of the transpleural partial 
gastric resection and resection of the distal 
end of the esophagus with esophagogastric 
anastomosis for carcinoma of the cardiac end 
of the stomach fulfills all the principles for a 
sound surgical operation, provided that enough 
of the stomacli can be brought up into the 
chest to permit an anastomosis without ten- 
sion following a suffiaently wide resection of 
the carcinoma There is an excellent ex-posure 
The regional l}Tnph nodes can be included m 
the resection Furthermore, the esophagogas- 
tric continuity is restored, so that the patient 
may eat normally and not be subjected to the 
disadvantages and the inconveniences of a 
gastrostomy for the remaining penod of his 
life 

The Torek operation for caranoma located 
elsewhere m the esophagus also allows wide 
resection of the carcinoma and of the regional 
lymph nodes, but it provides no means for re- 
establishment of the esophagogastnc conti- 
nuity The cervical esophagostomy can be con- 
nected to the abdominal gastrostomy in 2 
ways The first is by a rubber tube These rub- 
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ber tuba ire ui uoeodbg jource qf com- 
pUinU, The\ frcquentl\ become diatodged 
irocn the csopitagoitoni) or the gulrojtomy 
openini; aj>d become plocged mith dftrl*. The 
•econd ica\ of re-e»tabiiahlng a paMagewa> 
between the oophagostotn) and the gaftma- 
lom> is by means of an anterior tborarac 
esoi^iagciplasty utiluing ikin tubes which are 
nnatfomoaed to the esophageal itoma above 
and dtber to the atomach, a gastric lube 
(Deck Jlanu) or a segment jejunum bdoir 
which In turn ma\ be anastomosed to the 
atoenach. 

These operations are difiiailt lo perfonn, 
necessitate multiple operations with a hlgb 
mortalltj and (unctioo weh afterfrard In ool> 
a small number of cases. In s coUected senes 
of cases of anterior dermatoesophagoplajtics 
reported Ip- Ochder and Owens anaveiageol 
4 s opcratmni per case with an operative mot 
taJltv of 30 per cent was found- Of the entire 
group 56 6 per cent of the esophagoplastic* 
were never completed The authoa warned of 
the danm of digestion of the akin tube by 
gastric oratents with ennaeqaeot gangrene and 
talula. In a series of jd cases m which the 
jejunum was utHixed lo forming an anterbr 
cutaneoos jejuttoesophagoplasty there was a 
46 per cent mortahtv omv 43 3 per centot the 
cases were completed. The greatest compUca 
tkn In this groop wu InterfereDce with the 
rircplabon or the mobOixed aepment of jejon 
am, resulting in gangrene. In 70 cases tn 
which jcjunodermatoeiophsgoplast} was car 
ried out there was an swage of 4 3 opera 
tions per patient and a a* 7 per cent mortsl- 
itj In 55 ywr cent of the psitlcnts, the opera 
ti^ was Dot completed 

Consequently up to the p re se nt time, awn 
though a patient ma> be freed of caronocna of 
tbe tsophagns bs an esopbagectomv the Uke- 
llhood of again swaDowing salisfactorOj b 
quite remote Anj procedure that could be de 
vised to combine complete rcmo%’al of the car 
onotna of the csopluLgus with the regional 
IjTDph nodes, and allow re-estsbUahment of 
the esopbagogastric conUouitr that did not 
necesaitste a large nirmber 01 operations for 
Its completion and did not have a probibitivn 
mortality would certainly be a atep forward 
In the surgical management of thb cibcase 


thb ^ in mbd, 3 terici of aafci! n. 
penmen tj ^ 6o«) were earned o« b u It. 

tempt to fulfill thw requlmnenti Tfe 
dc la a prelinuQary report of thee enrri 
menta. ^ 


ErpEaflUKTAL Dvti' 

L atcoaszauerm xxratTBotux 

oopaAooc mxjc AX vmwesis 


In the first tenet of eipcjlm ents ik c« 4 - 
agogastiic continuity wai reUored by tkt» 
strtKtioQ of a greater carrittiTe pjtrfc tic 

which was anastomosed lo the prodmilaqb 
agui at a subsequent operetioe. The cproLcn 

was divided Into two stages. Tk fint iU;r 
performed through an bv 

der drop ether anesthesia, conditfd of ItJt 
fontng a gastric tube from the greater cani 
lore of tk stomach to that denirJ 

originaDy b\ Jlanu and lately by Carter iJ 
aaaoda tea. fhe tube extends fraraaboft sea 
Umetenpfoxiraal to thepyiorxBtewtthiajeT 
4 cesthneters from the cardiac orifice ef tb 
ftofnach. The tube was origlnaSy oadc br v 
by making a imaO opening throogb both tht 
anterior a^ posterior walli of ibe sueach 1^ 
pm nmsiri y t 5 cesthnden frean the (rater 
corvatare Two rows of cumd kmofist* 
were then applied, faidoding both the aatekr 
and posterior walls of the itomach stthw tk 
jaws of the hemostati, tod the stomach ra 
then cut between the bemoatats. The lw»- 
aUts were then removed one by eoc fioa 
above derwnward, while a hewetitk 
continuous No 0 dolox suture was hurttei 
This was foQowcd bv a cnolhinons 
la>‘er of ntures. •Vn occidoml bterTufatf 
ifik suture was then used wherever rtbifc^ 
ment of the suture lure was needed. By tka 
technique gastric tubes meissnag « U 
30 centirartets in length hare been ojot 
Both ends were left attached to Uw 
ao tti"t the l umen 0/ the tube cnmnnniairt 
with that of the atomach. The 
moved in order to allow greater rootfhj^ 
of the gastric tube at tie aeeood stigea » 


iperatiom . , ^ 

At the recood atage, wiially t 
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Fig I a, Line drawing lUustrabng the construction of a 
long gastric tube from the greater curvature of the stomach 
b and c, Lme drawing illustrating the placmg of the greater 
curvature gastnc tube through a new diaphragmabc hiatus 


into a left pneumothorax space d, Line drawing illustrat- 
ing the formabon of the esophagogastnc anastomosis be 
tween the proximal end of the esophagus and the gastnc 
tube 


tive pressure intratracheal ether anesthesia, 
the seventh nb on the left side being removed 
The esophagus was partially resected, the low- 
er end being inverted An inasion through the 
diaphragm was then made, begirmmg approxi- 
mately 2 centimeters lateral to the esophageal 
hiatus and extendmg laterally along the course 
of the muscle fibers The gastnc tube was then 
transected at the pyloric end, the stomach 
closed, and the tube with its mesentery and 
the mcluded gastroepiploic vessels brought up 
into the chest The diaphragm was closed with 
mterrupted sutures up to the new hiatus At 
this location the diaphragm was sutured to 
the gastric tube m order to prevent subse- 
quent hermation of the abdommal contents 
mto the chest and m order to take tension off 
the tube An end-to-end anastomosis was then 
made between the end of the esophagus and 
the gastnc tube (Fig id) The mediastinal 
pleura was sutured to the gastnc tube over the 
anastomosis m order to re-enforce the suture 
line and to reheve tension In many of the op- 
erations the gastnc tube was sutured to the 
prevertebral fascia to reheve tension This, 
however, was not always necessary, smce the 
gastnc tube was frequently redundant enough 
to reheve all tension Five grams of sulfanila- 
mide was placed about the anastomosis The 
lungs were gently and slowly inflated by 
means of positive pressure anesthesia and the 


chest wall was closed A urethral catheter con- 
nected to waU suction was left in the chest 
during closure m order to insure the complete 
evacuation of all the residual pneumothorax 
air 

Dunng the second stage of this operation, 
certam disadvantages and techmcal difificulties 
were encountered The first disadvantage was 
that dunng the 2 week interval between the 
first and second stages, frequently so manj"^ 
adhesions developed between the tube and the 
remainmg stomach and adjacent structures 
that the freeing of the tube was techmcaUy 
very difficult and time consummg The second 
disadvantage was that in order to have an 
adequate eiqiosure for the abdommal part of 
the operation through a thoracic incision, a rib 
had to be removed (usually the seventh or 
eighth) which was much too low to give ade- 
quate exposure for makmg a high esophago- 
gastnc anastomosis, at which tune it would be 
of advantage to have the fourth or fifth rib 
resected 

Consequently, the operation was modified 
so that, at the first stage, the greater cunm- 
ture gastnc tube was divided at the pylonc 
end (Fig la) This end was carefully closed 
and the tube was examined to make sure that 
an adequate blood supply was present A small 
opemng was then made m the diaphragm, ap- 
proximately 2 centimeters lateral to the esoph- 
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ftgcti bijtiu, a left pommotborax waj obtain 
ed, and the gaatric lobe va» placed fa left 
banithorai as demonstrated fa Hgitrc ib and 
c. Foot Interrupted sutures were then placed 
between the tu^ and diaphragm to boM the 
tnbe in place and to prevent other %-isc« from 
hemiatfag into the chest Care must be exer 
dsed not to dose the hfatm too tightl> there 
b) impairing the circulation of the gastric 
tube 

Wth lha modification, any dethed rfh maj 
be resected at the second stage since the ab- 
domen Is not reopened. The operating rim^ 
was reduced as much as an hour or an hour 
and a half Following lesectko of the esoph- 
agus the gastric tube is readOi availabte for 
anastomosis. FarthenDore,wltn the fourth or 
fifth rib resected the anastomoses couU be 
made at a much high er level than originally 
as h noted m the roentgenogram fa Figure tb 
to which the anastom^ was just i < centl 
meters bektw the ape» of the left hemuhorax 
(Also see the gross spedmen fa Figure sa In 
which the anastocDo^ is at the le^'d of the 
arch of the aorta.) If foUowfag resection of 
the esophagus at the aecond stage tbe gastric 
tube b not long enough to be anastomosed to 
tbe esophagus without undue tentioD tbe 
tube can be freed at tbe previously made dla 
phragmsUc faatxo and additional tube or 
even stomadi, can be brought up into the 
chest 

Furthermore tbe technique of perfonnfag 
the anastocDOfb was changed from the use of 
an toner contintrous layer of calgtrt and en 
octer lajTT of interrupted iQk to two U}'en 
of mtermpted lilL This was felt to pre better 
apposition of the ends, less interference with 
the bfaod supply and a more aatnfactoo 
anastomosis. Lately because of the fact that 
tbe gastric tube has occaaronally bad a brawny 
ridge at Its end where the tube had been so 
hired at tbe first stage and because this ndge 
irufV faveiiKm difeult during the perform 
ance of tbe cod to-end anastomosis, tbe anas- 
tomosis has been made between the end of the 
esophagus and the anterior aspect of the gaa- 
tne tow approximately a centimeters from 
its end. 

C4mflicalitni Tbe number of difficulties 
eipcnenced fa aperimeots such as these upon 


dogs Is tre men dous. Tbe baporUnt uin 
tages of the facffitici of a ba^ 
operation of the patient in the pstoceTtn 
treatment were necessarily sfa«i fa ifa q 

penmental wort Mam of ibeddlrthiac 

countered during the earfa put of tbe o»r 

men U were recQgnhed and corrertei TV WL 

eritioQ b terhnlcafiy cUffrcIt Tie oprmr- 
timc was origmalij long and the ttniV-% 
amsidenble Sevf^ of tfa fim irJ ef 
operative sboci, 

Themcdfastfaumfadogsb'mTlayV m 
sislfag of oolv the two laym c/i»lart.Ti 
pieura fa many places. Great are nsK tr 
emtised to prcvttil a bOatersl pneoiDotVni, 
which dogs tolerate ertremefr poorly IW 
operative pulmonary oxBpGcati^oiccr t*) 
considerable frequency aod thor Irrslant 
nccessl tales constant and oonsefeotfam on w 
prevent postopenthe atriectssa po nua. ' cu . 
pleural cduslfai, preumotborai, and rnp^ 
msi. rostOTcrati^ pulmonsiy coesjCcstut! 
(pleural efladoo, tteJectasa, snd poemn 
U) were tbe cause of death fa 5 of tie dn 
dorfag the eariy suns of the g r p ireti a- 
tfan, before a vef) itraitent postcfenfireni- 
imen was fasUtnted. 

Becaose of the anatoodcal amagaDeri d 
the gastroepqJoic vesacb b dog* tieisswl 
of supporting tissue with the Incladed mti- 
Ur sopply to tbe lobe b cenddesHi’ ert 
bulky fa dogs ihxn fa huniin bciip. In de 
dog there are 3 or 4 Wt gaitroertilc 
arranged fa a nuihaped b nbtlB U 

the grtaler carvatnie fa contrsit to tie b- 
m»n arrangement of one wefl defined Hi 
troeplplolc vessel arising from the iflnnc, ire 
nmmng paxalH to the greater esmtet 
Consequently tbe gastric tube 
placed as high fa the medbstianm » 
it can bo m men became the pyienc^®* 

gastric tube can teach only as far 1* the *1^ 

of the blood veasel to the pyloric endj^ 
pqui its. FurtbeiujoTt B 
the gastric tube Into the chest. It b 
to transpwt a consHciable 
porting omental tiHoe with the 
sell. This mass of tbs« b an ^ 

of eiudate. Abo If thb b too 
qoently percents cr~'^'- n-«nanncfl 
lung in tbe once 
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clone in a man, the tube was the same width as 
the normal esophagus and was placed upon 
the esophageal aspect of the aorta There was 
no protrusion of the tube into the hemithorax 
whatsoever This operation was done entirely 
m one stage This was at a time when the 
technical difficulties involved in leaving the 
gastric tube within the abdomen at the first 
stage of operation were realized, but before 
any experience had been obtamed with plac- 
ing the gastric tube within the chest at the 
first stage, as was done subsequently m the 
modification of the experimental technique 
The esophagogastric anastomosis m this pa- 
tient was made at the level of the aortic arch 
Death occurred on the 12th day after opera- 
tion as a result of a perforation of the anas- 
tomosis with subsequent mediastimtis and an 
encapsulated mediastinal empyema which had 
been inadequately drained 
The greatest difficulty encountered m dogs 
IS the gastnc acidity, which is about twice as 
high as that m a normal man Because of this 
factor they tend to digest catgut sutures, un- 
less given something to buffer the gastric 
acidity This high acidity was felt to be the 
responsible factor m the cause of death in the 
only 3 dogs m which disruption of the anasto- 
moses occurred These dogs died on their 3d 
and 4th postoperative days Necropsy ex- 
aminations revealed practically no catgut su- 
tures about the anastomoses Furthermore, 
there was digestion of the terminal esophageal 
mucous membrane This occurred durmg the 
period of experimentation when the dogs were 
not given anythmg to eat or dnnk after oper- 
ation, but were mamtained entirely on in- 
travenous fluids for the first 3 or 4 days 
Postoperahve treatment Shock As a result 
of the modification of the operative technique 
by which the gastric tube was placed within 
the chest at the first operation, the operative 
time was markedly reduced, and the blood 
loss decreased Shock was not a troublesome 
factor from then on Immediately foUowmg 
the operation and twice daily thereafter for 3 
or 4 days, 200 cubic centimeters of 5 pier cent 
glucose and 200 cubic centimeters of Ringer’s 
solutions were given intravenously 
Pulmonary Because of the tendency to 
pulmonary complications, a very stringent 



Fig 2 a, left. Dog 12 Gross specimen of an esophago- 
gastne anastomosis made at the le\ el of the aortic arch A , 
Anastomosis, D, diaphragm, S, residual stomach b. Dog 13, 
postoperative roentgenogram of an esophagogastnc anas- 
tomosis made 1 pi inches below (upper arrow) the apex of 
the left hemithorax Lower arrow mdicates the new dia 
phragmatic hiatus This had been made too small with re- 
suming partial obstruction 


regunen was mstituted This consisted of giv- 
mg carbon dioxide mhalations every 2 hours 
until II 00 o’clock at mght for the first 2 or 

3 postoperative days, m order to assure com- 
plete re-expansion of the lungs and to prevent 
postoperative atelectasis and pneumonia Fre- 
quent examinations of the chest were neces- 
sary to detect the presence of flmd If present, 
thoracentesis was done twice dady until fluid 
no longer formed Each dog was given 2 or 3 
grams of sulfanilamide dady for the first 3 or 

4 days 

Gastnc acidity After the need to buffer the 
high gastric acidity that was present when the 
dogs were not fed was recognized, frequent 
small feedmgs were given every 4 hours for the 
first 6 postoperative days, these feedmgs con- 
sisted of 50 to 100 cubic centimeters of milk , 
30 cubic centimeters of amphojel and 1/400 
gram of atropme After this regimen was in- 
stituted, there were no deaths as a result of 
disruption of the anastomosis 

Whereas the digestive factor in dogs is 
troublesome, this difficulty is not expected in 
human patients Five of the last 6 patients 
with caremoma of the esophagus seen at this 
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FIf ) a. Po faywiU Tt roai^cadcwa. 4 

ilajrt, <ifaAmtue u ^afikrmni ObatnrtXB da* 

to (Bfianedm dot H (tsMcb b Gr^ipt da m it— 
b( «P bakd ^aophutngMtfK a»Mt.iinw» t. Efofte 
fM CC nanUaoiMtt GT tuisx rab^ c. Utovtca^Jcal 
■rctkxJ <d Cbt eaaphacQCactnc uuUtadm tbm bi Fifarv 
jb. I<W* 

IvMpjU] dunnc the put arvenLl manthi had 
ao rree brdroatknic nod la dther the fasting 
fneatncn or after httUouDe ia^ecbon the 
sixth had DO free IndrochfoTK aod in the 
faituig ipenioefl butdWbavTfoUowinghwta 
mine mjcctioiL Though h\-dn>ehlonc arid is 
tx>t the oolj (actor Involx'ed m digcsbon it Is 
an important Index of the state offiractten of 
the g^nc mucosa m such patients- 
Jfsja/tr A scries of 2 dogs haw had the 
coropietc operatttm There were 00 deaths 
fohowiog the first stage of the operatson ex 
cept perhipM one wtuch might poisib]> bo to 
CDtuidered. This dog (No 13 ) died jost be 
fore the beginning of the second stage of the 
operation after be had been placed noon the 
operating table This was 2 weeks after the 
first operalioo The came of death could not 
be detimtcK determined. Howe>'ef te^rral 
points of tmlue were derired from this case 


The p Irtc IuIk In iKi- ,V^ M 1 -e. riV 
\Tn long lo 1 Indrmomtrst Iliep>ji1 f, 
of raiking an anartotnew In the rtn enrf 
thechest E%TothmJghtbedQglttd(^li, 
anastomosis was perforroed and the to<t> 
eialuT nicntgeoogram ihoan b a 
was taken. The roam point of btntit dritri 
from this dog was the fact that liettdtfi: 
gastric tube had reopened In ipfie i,. 
there was no cNTdence of pienjil find or Wn- 
tioQ It was felt that ntafsetorr 
not taken place because the dufirj-aiu: 
hiatus had been closed too tlghllv ind ikrrtii 
caused partial impalmieot to the bicod 
to the lube with pocK hcalmg The tl^tav 
of the dbphragmatic bcUus b druxatmef 
at the loarr arrow in Figure ri> ihirliiSjTj 
obstructioT) to the passage of banna tl th 
lc%x 3 of the (baphragnu Bctaosc of Kir Urfa 
contraction the lumen of the Uito si br 
come imaBrr than that onginallj msdr bi 
mull c 4 this obaemiion the letuod lU^rd 
the operation iu which ieluiial tabes sne red 
(as described in part IJI) was perfortDtd iHs 
a shorter Interv-u between the first sad srtwd 
stage*, usualls a period cf 7 to to dM 
This was before sear tbrue roatranie* bJ 
taken place If hiatus at the KcerdiUig 
was then found to be too tight, it *si trsk 

i*ntw , , 

All the rrroainmg deaths ocenned s/tii l» 
second stage Inod) tbcIast4oflhf ii 4 t* 
was the operation performed In hj final Wb 
that Is, ti^ tube waspfaced wHHn the cbm It 
the first stage and toe present postormtir 
regimen followed. Three of the cbg* fired rJ 

ficicntlyiong to allow complete hesfii*d tie 
anastooKMifs The fourth dW on the £flk 
<»per*ti\’c dai from a pcrfoeited peT*ir w 
which, as far as could be detemnaed^ 
nothing to do with the operalhe praedwt- 
The anaitoraoiis in tbti aag. seen fa r*r^ 
ja, showed excellent healing and « 

dontflgpcrfeclK up to the thneof 6e»u 

doe did on Its tenth postopcadw dir 
baemg dooe >TT5 wen of a 
hernia and pulmDoarj al*^**^^*^ 
died 00 the &teenlh postoperalire 
an oN'trdoac of morphine gteeti fa 
niag of an operation designed to ^ 

posinj obstruction of the tube at 
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I iR 4 Dog II sacnficdl 14 necbs after operation a Photograph of gross speci- 
men of esophagogastric anastomosis and gastric tube before opening LG Vnastomo- 
sis, Cr, gastnc tube, D diaphragm, A residual stomach, P p>lorus b Same spem 
men photographed from within h I sophagus c Postoperatisc roentgenogram de 
monstrating widclj patent anastomosis (upper arrow) and the propulsion of banum 
through the gastric tube into the stomach I ower arrow indicates junction of gastric 
tube and residual stomach 


phragm as noted in the roentgenogram m 
I igure 3a This dog had been eating both solid 
and soft foods very a\ell until 2 or 3 daj s pre- 
ceding death Nccrops) revealed that saw- 
dust, which the dog had eaten from the floor 
of the cage, was impacted in the stomach and 
produced obstruction The anastomosis was 
healed perfecth , as seen in Figure 3b and c 
The fourth dog was sacrificed 14 weeks after 
ojicration llie dog had eaten vere well, with- 
out eomiting Postoperatiee fluoroscopic and 
roentgen examinations, Figure 4c, showed 
that barium be mouth passed readily from the 
csojihagus through the tube into the stomach 
1 igures 4a and b arc photographs of the gross 
''IKcimcii, whidi were made after this dog was 
'-'icritieed 

Hie results to date arc certainh not con- 
chisixt l)ut are suggeslixe ol progress in the 
right direction Manx of the obstacles ex 
peneiiecd at first liaxe been oxcrcomc bx sub 
's-queiit nioditieatioiis of the opcratixe tech- 
nique and particularlx of the postoixratixe 
treatment It has been gratifxing to find that 
m onlx ^ of le cases Ins death bean the result 


of disruption of the anastomosis These dis- 
ruptions occurred, not because of some tech- 
nical error m performing the anastomoses, but 
as a result of the high gastnc acidity and di- 
gcstix'e action found m dogs These deaths oc- 
curred during a time in the experimentation 
xxhen the dogs xxcre receiving nothing bj 
mouth after operation to buffer the gastnc 
aciditx 

Physjological action of the gastric tube The 
question arises, xxill these gastric tubes, which 
haxc been anastomosed to the esophagus m an 
antipcristaltic manner, function xxell enough 
to allow the patient to cat and maintain his 
xxcight^ This can be answered onlx after more 
operations haxc been done, and the dogs ob- 
serxed oxer a long period of time Dogs Nos 
0, 10 and II, xxhicli fixed for lodaxsor more, 
xxcre able to cat “^ihd foods (canned dog foods) 
xxithout xomiting if gixcn in amounts not ex- 
ceeding a tablespoon at a time If the dogs 
XX ere alloxxcd to cat a larger quantitx than this 
at one time thex gulped the food and x omiting 
xxas common 1 he phx sioiogical action of I he 
gastric tubes xxas studied bx lluoroseopx and 
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rocntceoofcnmis after liartam «i (rf\Tn bj 
mouth. The btnum mould immedUtelr »hnot 
into the rtomach a a nsult of the prontils\x 
force of the phar^mi. \o c\’ideDce of per»- 
taltlc action wa» noted in any tnbe in eilbcr 
the liopcTitUllK: or antipenstjJuc direction. 
No difficult} u anticipated in the traraporta 
tloQ of food from the eiopha^ru* Into the Mom- 
ach bi meani of the gaatric tube because the 
pharvTiT haa a ftrong propolih-c actwn mhlch 
tends to shoot the food through the tube and 
the force of gra\nt} tendi to mahe the bolus 
drop to the stomach. Also the fluctuating In- 
tralboraac preware tends to work with gra\ 
It} In pumping the food Into the stomal bi 
case a large bolus is pre s ent These \icirs ha\x 
been iubitanllated m studvdng ihti mecha 
nism postoperatl^Tl} by means of the fluoro- 
scope 11 strictures should 6e%’riop at tit 
anastomosis site they could be dilated 

Cllnuiil applUalm \t to the chakal appli- 
catioD of rccoutrucimg an esophagus ^ a 
tube made from the greater curvature of the 
stomach, it Is obvious that the stomach roust 
be large enough for the coastructloQ of such a 
tube. FrenuentU hi patients with carcinoma 
of the eaopoagus, the stomach Is small because 
of the inadequate tillicig of the aonuch re* 
sulll^ from chronic obstruction of the esoph- 
agui. It U Important that the sire of the 
stomach be determined prcoperatlN-elv br 
means of bantrm roefltgeoograma. If the 
stomach b small and the patient can dnnk 
fluids, it can frequently be rcdilated by forcing 
fluids up to 4000 to 5000 cubic centimeters per 
day for 4 to 5 daya preceding operation By 
wo doing it tm possible in 3 palients to 
construct tubes 15 to jo centimeters m length. 
If there is total esophageal obstruction bow 
cNur or if it Is found imposribic to rrdSale 
the stomach, then the operation is necessarily 
contraiocbcated 

If a suitable tube is to be constructed and 
mobilijed in human beings it b important at 
the thne of the first operation to ba\-e ade 
quate oposore at thr« points. These three 
points aie at the p\ lone end of the stomach at 
the cardiac end the stomach and also in the 
kft uppCT quadrant In order to aDow sptenec 
tom\ The roost satisfactory Indibn has been 
a midlice iodsun eiteoding from the eimfonn 


carlDage to the umbilicus, and lira UimJl 
to the left CTHlil margin It h lurpiwtuu iKi 
aspicncctonn irdooe ^•cnu^<•t^^^q4nQi^1| 

the splctuc ire somrahat tjttd t itr 

posterior wall If the splnro b not rrmmrj 
adequate moWhaatioQ of the Wt p^trwp- 
nlofc vwsek, and in turn of the gutnc td* 
is not possible If onU a short gastric tale a 
oeedea a splenectomy is not wer-ury \ 
jejunostomy at the first stage for feeding per 
poses should be considered 
If at the second stage the carrioMa u 
found to be inoperable the gutiK tube na 
either be (i) left alooc (j) brought ocj 
through the anterior angle of the locidoB u 1 
gastrostomy or (3) if the caw warraau, a 
palUatiw anastomosis con be mode bv tiao- 
sccting the esophagus aboiv the lerri of Uv 
neoplasm, ln\Tnlng the dhtal end and cais- 
lomodng the proximal end to the gastric iobe 
so that the patient can continue to eat sni 
ll\x a more comfortable eristeocc duriag hr 
remaining life. There b Just as moch {oftim 
tkm for restoring the esophagogutiv cseb- 
ndtv In a patient nfeniig with cartiDCBUGf 
the csophiM as there b b peTfonnmg SB !(«• 
cnlostoDy In a pa best afflict nl vlib nrencea 
of the bcrtrel 


rcrjouit 

X InJicaUcns for the constiuctan of sa b- 
trathoradc esophagogastne anaslomoseS in 
(a) a patwut In go^ coiuStioo as to Ux dalf 
cd nutrition, age and opcfttiie risk (b) 1 

G tlent who barring ctnBphcali»i, 

\x a relath-ely long life expectancr If 
lesion b operable (c) a patient who hiscm 
partial esophageal ohoiuctlon and 
stomach 11 large enough to conitroct sooi 1 
gastric tube This would allow the puiett t* 
eat after the first ita« of the opcnliaa. tJW 
to maintain his nutnlion before the wtwJ 


stage . , 

The whanUitt of the operatkx _y e 
probably the be« method of 
of the esophagogastric cootinoltv 
ting an types of foods to be eaten (b) sor^ 
pllshed in two operatbos wheress tbe^ 
stnictloQ of an antcthorack cutaia^ 
agopUaty requires multiple 
is DOt disfiguring to the anlenor cneil I / 
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IiR 5 a, left, PostopeniU\c roentgenogram of a patient in \rhich a greater curva- 
ture gastnc lube was placed beneath the anterior thoraac skin almost to the level of 
the angle of Louis A, Base of gastnc tube at juncUon vvithcardia of stomach (shown 
in fliioroscopj but not m this particular projection), B C, Position of three costal 
cartilages wluch might have been resected to decrease the distance from cardia of 
stomach to base of neck b, Postoperative roentgenogram of an cxpenraental ante 
thoracic subcutaneous csophagoplnst> earned out in one stage Arrow points to site 
of anastomosis at level of manubnum 


follotting removal of the cancer, the gastnc 
tube IS immediateh available for anastomosis, 

(e) an incision in the neck is not needed, 

(f) if the carcinoma is found to be irremovable, 
the gastnc tube vould permit a palliative 
sidetracking operation, (g) if, at the second 
stage of the operation, the gastnc tube is 
found to be too short, the diaphragm can be 
reopened and additional tube and e\cn cardia 
of stomach can be transported into the chest 

2 Ihc coulranidicatwiis arc (a) debilitated 
patients, (b) poor ojjerative risks, (c) long 
lontinucd or total esophageal obstruction in 
patients in whom the stomaeh would be too 
small to allow conslniction of a suitable gas- 
tric tube 

The di^advtutlagcs are that (a) a major op- 
1 ration is required before the surgeon knows 
vhether the cancer can be remoacd, (b) the 
ojKr ition would jirobabh be associated with a 
higher ojxratue morlalita than a Torek oj) 
iralion because of the risk associated with the 
intratboracii anastomosis 

I be performance of an intrathoracic esojih- 
aeogistnc anastomosis between the upper 


esophagus and a gastric tube made from the 
greater cun aturc of the stomach after resec- 
tion of the esophagus for carcinoma appears 
to have certain ments if done in a selected 
group of patients This group includes those 
patients who haae onlj partial esophageal ob- 
struction who are still able to swallow enough 
food to prevent atrophv of the stomach so 
that a gastnc tube of sufficient length mav be 
constructed This also allows the patient to 
cat between the first and second stages of the 
operation Eurthcrmorc, the patient should 
present a good operative risk 

The final decision as to the tvpc of opera- 
tion to be performed dcpicnds on whether the 
surgeon is w filing to accept the added risk of 
an intrathoracic anastomosis in order to se- 
cure for the patient a normal means of passing 
food into the stomach rather than jacrforming 
a 1 orck operation which requires gastrostomv 
feedings Ibe ojicmtive mortalitv of an csoph- 
agogistnc anastomosis, usimj a gastric tube, 
woultl be no higher than a transthoracic Csoifii- 
agogasinc anastomosis after resection of car- 
cinoma at the cardiac end of the stomach 1 he 
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opentivc roorUlitv would proliablv be UrUct 
lb*n for* Torek opcTwtlon but mDchIe>> than 
tbc combioed operttK-c n>ortalil\ of a Torek 
operalbo and a later ajitcthoranc cutaricout 
e*opi\a«pU*t.\ Expentnee oIot* can dtlcr 
mine toe fc*«bi]it\ of the ofieratlw pmee 
dures that ha\'e been niu<r»trf b^ the CTper 
imenU reported in IhU article 

II aixo\rrBi.cTnT; ANTCTiioavcic 
E»OMLVOOG\^lC A:<\5TOUOCTS 
Manj- lurgeons are of the opinion that the 
added riak of an Intrathoradc eaophagoRoatrlc 
anastoinoi]i ii not joitltted and that an an 
tenor eaophaRoplajh ihould be done Va a 
reauit of itudimg the pcrttopemlix'e roent 
getiogram (Hr of a patient with a card 
Docna of the eoptiagua in which a Rrealer 
cun'Bture paatrK tube wai corutructed and 
brooght out aubcutaneouil) beneath the akin 
of the anterior cheat w^O certain modifica 
tuns of the operaUv'C techntcpie were auR 
petted which raipht he enipJoied to inereaae 
the length of the tabe and conseqnenth per 
mit IQ astenor tboraoc eaophago^aatt to be 
done In one stage The hnt modi^tkin was 
that the dtttance between the bnv of the lube 


whether K wa^ anatomlcallN povQjle Onh- 
one dog was operated upon b\ the uilrtlix 
aac erophapogastne aia^tomodr rarthol Uu 
the pfocedure appears to ha\e ceftaia oent 
Additional dogs were not operated bjioo Ir 
cauBc it b impo%ibfe to numtaln a deg i im- 
Intlonbi suchanrocedure The lacreiwd ib- 
tance to which tWs tube can be eiteoiW U 
Oliutrated br tbc poitoperithe roeatfrm. 
pram (Ftp cb) wiiicb iQustnte^ the setr 
thoracic esophagogastne ana5tomnsi» b a dg 
made at the IcitI of the manubriuoL U ttm 
particular dog tbe crrilcal esophagi^ aj 
transected at tbe lertl of tbe superyx nieiSiv 
tinum Tbc dtstai esopbapui was ctoed sal 
dropped back Into tbe posterxw medhnbtoo 
rolknnngthlj an end to-end aaa<tociindi ni 
made betwwn the upper cod of thccviptiCB 
and tbe antelhoraoc gastne tube and lie 
cemcal fawn and skin were then dowd e\rr 
it 

When the lower three costal cartiifo m 
res ected and w hen t he diaphragm u pudinj rp 
or separated it ts important that the left 
hemilhopir should not be entered Opnaj 
of the pleura Is le» ltlel\ to occur la nan be 
cause the mediastknun b wtder Ibaci bdo^ 


at the cardia of the stornach I uvl tbc an If the pieural cants U scndcntsll ealerrd 
terror cheat wall might be shortcaed if the the daphrapm ihould be lutored to tie dks 
cardla of the stomach was placed dlrectls be^ of the j^rk tube to presTOt hemutiOQof tie 
neath the costal cartilages. This can be done abdocninaJ sTsccra into the thorat dorag tie 


by InoihiR tbepentooeum and diapbragmallc postopenitWa period 

peritoneal fascia about the esophageal hutus There are at least three dfuatiocs b sfww 
in order to alkrw tbc lower thoracic esophagus ao antetbortme esemhasogastde sautoc*^ 
to be pulled into tbc abdococn. Thu m turn appears feasible ( ) In patienU hivme i 
wQl allow the cardiac aspect of tbe stomach fa^hh situated ncoplaun whni there ma' « 
and the base of the tube to lie just beneath the some doubt as to whether tbe uiwereMflis^ 
costal cartilages Tbc aecond modification was could be reached for ana-JorooJr with sa b 
that a connd^blc length of tube was wasted Irathocanc gastric lube if after conrtroctiM 
b> haMng to descend and then turn around ol tbe tube the tube a too short f« »ri sfile- 
thc costal margin B-C before being I nnded thormac anaslomofu tbe rconimW 
beneath the anterior tboractc skin to ascend would hara to lie bridged bv a Ain tute ftl 

toward the neck This angle ma\ be greath pabeoti for whom the added rhksof in mtra 

deercued b\ n>ec1ing the lower three costal thoracic anartommw would be unslw u) 

cartilage* just lateral to tbc sternum. It 1 a palliative measure m pMtmtrwhohareb<^ 

Dece*sar\ to remove tbe spleen in order to al found to ha\T metaitase* of wbo ire beherni 


low urfRc lmt mobilixation of tbe left gastro- to lie ujonerable . 

epiploic ve>-<lA. If po^ il le the ant ihora tc cer^^ 

With tbew moibhtations n muid animal agogastrf ana tomoti. ihnuki be 
experiment at wn was done t determ oc the name operation at whkh the w— rti 

feasfbilitr of such a procedure and to sec formed rather than creating a high t 
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iT'-tIr* ^f\(! «*A 

; tx,’*' I « a - 1 — m 1 v'ljx.r tl <' 

't Hart a ^ r** 7 ' \ I -f (* ^ j , ' 'Jitii " t' r 

Ja.-- JO ^ A j* >u r- f tf “ X A <■ 5 ' < I 


t* tJ r j Mil ^l !in\!t ^ t!ir ‘r mr!»l ^Mlht^ i It-ft 

j f ir tl 1 ]vitr < I Uic ilfininj* ilUi trnUnr tlir 
nunc !' u'uli "iti r p' tnntv i< 

J « ft f ! 


^'’-'iru^lnnu It T !ir''l o[Hnti\c iml tin 

nmstrnio'.i- it vidinij st^ 4 l 1 In rt •'J»n loi 
tht'i'lhi (lit tint vvlu I till t'Titrn ti'niv uni 
Rmain'^ ufnn tin. •>! in vnrnn for n [hhihI ot 
Runl ^h\^ It Immm > ni<.tn itom liri\sti\ 
md ('ntnhril\ iniutnl niwl would llun lu 
rthtmU tm^iiitnlili (or tiv< in llu fornntion 
of in inT-inmo'i- 

ll n hi'.t to do T |)nimr\ nm'.tomosis In 
twetn tin tnslni. tnln and tin itpjw r i -Jiph 
it:u< thi ti'-'.uc* oi wlmli an inown to 1 h 
lomintildL ntlur tlnn lo ininj; in inli m n 
inp cfin tuln i Inch toUnti-- jnm 

portrK It n fth tint an intratliorn< ii .inav 
tomoMs \ ould fnnrtinn Inltir than an nnlt 
ihoranr ana'-tomo'-i^ 

Sinic lx rforminR then t\|v rinn nt^, it ha" 
Ix.cn note d that 1 lnl|H rn in loi ? wa'' ‘'ticri --s 
lul in iHrforniinf; an antcthorai n i -niphano 
pH'^ta in dofis h\ ulili?inp a ttn ati r < nraatnn 
tta.'^tnc tulic 

III Kl COS->rKt (Tl\ I l\TIl\ailOK\( K 
>..soi'ji \< oji ji \in, \si 1(11 \sTOMoci s 

\s wac stated ])rc\iousl\ in main pilunts 
haainf^ h.id lonjt lontnuiid obstnulion of tlu 
csoph.ijpi-., the stom.tcli is so sin ill as to pn 
elude lilt eonslriielion of a greater inraalurt 
gastnr (iiljc of aiieepiate length and ralilier 


In sin h easist opha''og i-irn lonliinnta nn\ 
lx n e -lahlislud afti r ri -n lion of tlu dlse nnl 
|x>rtion of llu i -ophagiis In tin ntilualum ol a 
sei'iiunt oi jipiniint n ilhisirated in tlu dm 
grammitu n pn m nt itioiis in 1 igiin (> 

I lu jejunum has hi i n e mphn i d pn \ iinisK 
In a nninlxr of iim stigalors m aniethoraru 
sidn niani oils I sojilngoplasie nsn ilh in ion 
jiiiutinii with i “-I in tnlu {7) In tlu M.rusof 
ixi’xnimnt'- to ht desenhid i s(ffnunt of 
jejunum w.ts ntihn d for in inlralhoraru an is 
tomosis hi Iwi en tin i sophagiis and the siom 
aeh llu ojiiritioii was ilnnkil into two 
slag! - 

llu lirsl stage eeinsisitd of isolating i seg 
ment fit jejunum .ipjiroMiiiateh uS to •’4 een 
time te rs in length I hn signu nt w is isolated 
111 most of the exjM rime Ills , to j feet lulow 
tlu hgaiiunlof 1 reitr Ihisdistnnre was used 
heeaiise eif the in itoniual arrangement of the 
hlexid \essi Is in this area I he primarx irrhes 
of llu mte sliiial hlood \ ess( Is an consider ih!\ 
larger lure than else win re and the dislanee 
hetween the prim ir\ and seeniidare arelies is 
greater and tlu arelies run for a greater dis- 
I line pir.ilhl to tlu intestine iirojier in this 
loi ition than in tlu more iiroximal jejummi 
\nother reason for seleetiiig a segment of 
jejunum t to 4 feet from the ligament of 
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Fif j j rotlapmU raeat^feaogna dc 

nuuMlinipMd Icrictlaictf tM etaiAMok)Dnalo(ii]r ad 
pMro^jmKxbiay (Tbe ncrikicoVfuauan/ m ifU 
t tV lnt)a( tbe •J(eer<f>crm£k3a<W<rrod- 

(d b li«cfar»t U U n W% d of tbi dWW arrow ) Lo«cr«r 
tvr bwhntei Pi . w^ ti i j i ti tlw pasl«rtar ctatro^d^wodosT 
b Otm iT'coam, edki. dranctmac tb« jrfnal 
tibe MAfienewd brt««vo tb« cw-fitMO* *Ad tbe a&nacb 
u (be* la tb« fu tat J B BM4j aa ca, t. Fad loaldi 
OM’bueH'MiaoTi J Hoal Cabr <U gtfu jtjaana- 
to^ 5 mUstl P r>km. 


Tmti U that the meee n ten li Iod^ In *h>» 
regioa than it u higher and it oDcm Krcater 
m^illzatioTt of the jejaaal aeginraL Oc 
ca•IoELaIl^ a pnman arch U aecticmcd proT 
imil to iu anastcKDOsli with the ad^mt aich 
m order to obtain a greeter length of jejunal 
•egment, \ alte U chosen m reapect to the 
blood *nppl\ which will allow a long prodmal 
limb to be placed in the chest In compaiisoa 
with a shorter distal limb that is to be anas- 
tomosed to tbe stonuch The mesenterj is 
dudded next to the %TsieU, as diagrammat 
IcallN shown In Figare 6a, care being taken 
not to Injure the %'ascular fUp^Jy to that par 
tlcular segment Tbe jejunum is then reunited 
br an cn^to-eod aseptic anastomosis. 

The Isolated jejuni Kgment with ita blood 
supplv is placed through a small opening in 
tbe tran5\-crte mesocolon into the lesser omen 
tal bursa. Tbe distal end is anastomosed Fig 
ure 6b to the posterior aspect of tbe stomach 
approdinateh 3 to 4 centimeters below the 
esophageal hiatus either b\ an end to-sidc or 
il le tfvstde ana tocnoBs Tbe latter is better 


in dogs because of tbe small caliber of the 
jeninnm. The longer pcocimal Emb of tie 
jejunal segment is then carefunr kjpTttd 
and if the nrculatlon appears aifeqaatc, tbe 
end b carefullj closed with two laj m cf o- 
termptedsat. If there are anj color tianm 

the Impaired area b rt-weted to Docmal thrue 
and the new end b dosed. A small hriseo k 
made in the left diaphragm j rentinrtm bt 
erml to the esophageal hbtoi, and tir 
proximal limb of the jejunal s e g m e nt b b 
serlcd into the poeumotborax spare that w 
obtained In the left hemilhorac aheo tie 
daphragm was opened The jejunal tale h 
fastened* to the new hiatus in the dbphn;:m 
bj three to four Interrupted sutum. 

Tbe secoeid stage is p^oemed In from i In 
s weeks, at which time the esophagus b pu 
liaDj resected and the upper end of tJr 
esophagus anastomosed In an hoperisUhJe 
manner to the end oc tbe side of tbe jejinnm— 
tbe end lo-ode anastomosu gnes a biger 
»toma (Fig 6c) Tlw remainder of tbe eprra 
hOD b similar to that in which tbe gastric tate 
bused Tbe same postoperativT treatment M 
taed in the experunraU with gastric tahei a 
emplojfd In thb series. 

The one dtiadvanlige of Urn rfoce dar t a 
eocoparboD with a gastric tube b thtt tbe 
intratboraac anastomosb must necesoiir be 
at a lowrr leiri than that obtained wttk * 
gastric tube because a jejunal tube cannot b 
made as long as 1 gastnc tube wllhcct to- 
pairing its blood rupph The intrathoooc 
anastomosb with a jejunal tube can be nai 
at least as high as, or sbghtlj bigber than, tbe 
lerd of tbe hflom of the lung ahertai witt 
the gastric tube method tbe entire ihoraoc 
esophagus can be resected. In 00c deg bow 
e>'er the esophagojejunal anastomosu wa 
made at tbe le\-el o( the aortic arch, and 
er research ma\ de^•elop a technique by *turt 
a longer jejunal tube can be saUriactorur rm- 
itnjcted 1 

Occasionalli one b surprised at tto 
stage of the operation to tmd that a 
has become constderaW shortened ^ 
of disuse atropin Thelong^t pfoiuMlEm^ 
jejunal iegraent placed mto the ihocar o 
experiments, kj far was 13 ceotfanrtrt 

examinations of necropsc material u 0^**^ 
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Fig 8 a, left, Bog s Postoperative roentgenogram demonstrabng the esopha^o- 
jejunostomy just beloa the level of the aortic arch (upper arroa) Loner arroa in- 
dicates the position of the posterior gastrojejunostomy b, gross specimen, 6 aeeks, 
demonstrating the long jejunal tube anastomosed between the esophagus and stomach 
E, Esophagus, EJ, end-to side esophagojejunostomy, JT, jejunal tube, D, diaphragm, 
GJ, gastrojejunostomy, 5, residual stomach P, pylorus 


that a comparable length of jejunum can 
safely be isolated in human patients 
Results Only 5 dogs have been operated 
upon according to this technique There was 
only I operative death This was on the 
ninth postoperative day as a result of an 
empyema The necropsy exammation showed 
the anastomosis to be well healed All the re- 
maming dogs hved and ate satisfactorily One 
was sacrificed postoperatively because of pain 
from abdonunal distention which was thought 
to be due to mtestmal obstruction, but at 
necropsy was found to be the result of a huge- 
Ij^ dilated stomach Both the gastrojejunal 
and the esophagojejunal anastomoses m this 
dog showed perfect union The other dogs 
were sacrificed 6, 10, and 12 weeks, respective- 
ly, after operation AU the gross specimens 
from these dogs showed excellent healmg of 
me anastomoses and widely patent stomas 
Figures 7 and 8 demonstrate the postoperative 
roentgenograms and the gross specimens of 
dogs No 3 and No 5 of this series Fluoro- 
scopic exammation of these dogs revealed 
peristaltic action m the jejunal tube 


The inferior results obtained in the senes of 
dogs m which a gastric tube was used, as com- 
pared with the senes m which a jejunal tube 
was used, are explained by the fact that the 
jejunal senes was the last senes of dogs to be 
operated upon By this time more experience 
had been obtamed in the postoperative man- 
agement of these cases 

Summary 

A prelinnnary report, based upon animal 
experimentation, of operative techniques for 
the re-establishment of the esophagogastric 
contmuity by mtrathoracic and antethoracic 
anastomoses between the upper esophagus 
and gastnc or jejunal tubes has been pre- 
sented This work is still m its initial stage and 
many more operations must be performed be- 
fore conclusive results can be presented If 
subsequent investigation proves that these 
techniques are of value, much progress will 
have been made m the surgical management of 
patients with carcinoma of the esophagus m 
restoring them to a state m which they can 
again enjoy the pleasures of eating The ad- 
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r»nUg«of lbcopcT»U\'c techniqitesdcscnfied 
»jc tint tbe\ prov-Wc forirwctlon of the c»r 
cinoma ind iT#tof»tlon of the rwphagoKutrtc 
rontinoJtv wfthout fub^ecthaR the pitimt to 
mnltipJe opcntkm*. 
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I N io:(' Xhnko^^olT iir^t tallul nttuUion 
tn a pmilnr tumor wlmli hi ttmitt! 
m\ohla'-lk m\omT and wliiili In 
wa*- dtriM-d Ironi -.tnattd 
nlU‘^rlL It wx*; roii-idtriil to be n rare 
tumor until in Kkmpircr rti>ortid 

0 and eolUrltd otlier" from tlic liUr 
atun ^inrt tint time mane additional re 
parUi haee apii.ared under eanoU'> name- 
nnol)la^toma (KlemjKrer'l rliabdomeome 
praniilo cclhilnire (Di-''-^ rlialidomeom i and 
granular eell meolila'-loiiia 
Grae and Gnienleld ag iin rev n wed the lit 
erature in i<),,7 bringing the total of reported 
cases to 77 including ^ oi tlieir own I bee 
tabulated the dieinbution ol tluse neoplx-ms 
The proximal part ot the alimeiitare traet in 
general and the tongue in particular were the 
mo't common sites although the tumors were 
eviclele distnbuted thnnighnut the bode 
Table I aproduces (irae and (irueiifild s list 
with the addition ol a numberol subseciuentle 
reported exses and ,o tumors studied in the 
Laboratore of Surgical I’athologv of Columbia 
Lnieer'ite simc lejoo 1 his table eloes neit 
include all of the reported cast.-, eif gramil ir 
cell mvoblastomas of the tongue, whieli have 
been recordeel b\ ] homa 
The to evamjilts studied in this laboratore 
include tumors arising in a wide vane tv of 
sites Since tumors of tins tvyie in the midelle 
ear and external auditorv ean.al have not been 
previouslv reported, the data available eem 
ccming 2 cases occurring in this re-gion en 
countered at the Presbvterian Hospital will 
be recorded 

CASI RU'ORTS 


C \Sl I SI’ 43t44, Cnit IIisl •> 6 o 3 <)i K M, 
o vtar old white female, was admitted to tin I a 
and Phroal sirvire of lh( I’rt sin tt rinn IIi> 
I>| al New Y(irl,(m June :6 1030 i nmiilaimiiK 1 
a ermilU III hludms from the ear over a period 1 
more Ilian 20 vears I he lesion hied heen ope rile 

l-aixjratore ( (illrcc ref I livsicii: 
e'en ^ ’’laml'ia I nuersile and ihc Driortmi nl of Sei 

Krrj 1 resin Icrian Uospilal Nev \ orl 


lip >11 u le ast four time s pre v mush iirst in Rumani i 
slmrlh iifterlhe i nmplaint lie v e loiieil 1 vanunatiem 
re V e all el n large smooth pealuiieulnti il tumor filling 
tin ivteriial aiiiliton eanal It was removed in two 
pieiis with a snare lev the late t)r Cornelius (> 
(oaklev Iwentv live months later when the pa 
tiint was last sun there w,as no evielenci 01 rieur 
re 111 l 

1 he s[H 1 mu n 1 oii'isted of two n sdii nl noelules of 
gravish white tissue showing ire as of hemorrhage 
I 111 V nnasiirid 1 s b\ i o liv 10 reiitimeter and 
1 t lev o t b\ os reiilimetir re sjn r ti\ i|\ Ilisto 
logiialh the neoplasm was eoinposul of closelv 
pailiel large pale e ells with granular aiiilophilii 
evtopiasin and regular rilativilv small cintrallv 
plan el iiurlei \ ell he ate stroma containing nu 
me rolls eapillaries, sipn gated the tumor tell' into 
small rounileil nests Mitotie figures were not ol) 
served nor were cross or loiigituelmal striatmns 
With the ''iharhih R stain no lipoid was ilemon 
siraldc tl ig I) 

( V'C 2 * N 1’ R 404, I nil Hist 0*7435 I R , 1 
7; ve ir oil! while female was idmitlid to the 1 ar. 
Nose anil I hroal sirviii of the I’rishv ii rinn llos 
pital New ^ ork on (uni 13 lot’ eomplaining of a 
elisiharge from the right ear of ,S vears duration 
Si\ Mars he fore, she hnil sulTiriil i spontniuous 
final paralvsis wuh nvstagmus lor 2 wicks the 
I ir had 1 h 1 n painful anil hlei iling Other sv mptoms 
were deafness ilir^iness, end dilheultv withswalliiw 
mg on the right side 1 vnmination revenlcd n 
purulent ibsrhargi and a poKpoul mass Idling the 
e vte rnal anditorv canal \ rav lilms de moiistrnlcd 
e hniding in till mastoid re gion \ r idical mastoielee 
tomv w IS performed Hlieding was copious mil, 
hiiausi of It, the operator coulil not he certain 
whether the tumor arose from the middle ear or the 
external luilitorv canal 

1 he tumor was lulohed the 1 irger Inhc measuring 
I 5 hv o 7 1 )\ 06 iintimiler Part of the tumor 
was hislologie illv a characteristic granular tell 
mvohlasloma (I ig 2) Other jHirlions showed 
markeil lelema and were extrenuK vascular, the 
tumor tells hemg few in mimlier and widelv sep 
arnted (I ig 3) In these areas iht cells showed a 
striking perivascular arringement 

I best two tumors .iivpt.ar to he chanc- 
tcnstic granular cell mvoblastomas '\lthough 
liiticnl m C list I has been lost to follow-up 
ifter onlv 23 months anti jiaticnt in Case 2 
his jiibt been opcr.itLcl upon, tlic long dura- 

Mhist'iscj’srciJorlcfhMlhlhcftcrmi^sionofDr Johul) Kcmnn 
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tiooA prior to oporttwo tn tOustralKt o( ibe 
euratU]]}’ bcoigQ nature of this hpe of 
nroplasm. Ne\TTlhrie*» thcj nuj* recur If 
laoompletelr exdsed, as Indicatec b the 
history of daw i Thb ns ob wn ed to one 
other case m oor aenei, that of Kemao and 
Cftcoraner with uiTolvTtnent of the \'ocal 
cord, whkh recurred a month* after the first 
rcmm-mJ Howem the patient was foUoircd 
for 3 yean after the second operatkm iritb do 
further recurrence There ha* been no mi- 




fV Cm «. Ouckr ctQ af (V 

»TtfT»U Mktory c*n»] T>* tnonr ftb in trauW 

nnmdn w j tin tJ d pittfn. )(mViT>la m 
min X 7®. 1 m iMrt fbort tk* ckmcVTvtv rt*^ 
llMoa tne^mMAso XMa 

doQct of tnallfnamn In am of ow 30 cswi. 
hot foUow up data are availahle ia odj 14 
Of these 1 patient died with nephrrtkiharth' 
after cirloon of a rubcotaoeoiu omblatteoi 
of the back. The 13 other petlenti hire ben 
wefl and without mdenre of rreunwe fat 
periods varrfDc from 4 monUu to 9 tw. 

3 for mcFTe tWi 5K yw* and 5 for J t» 

4 jTtn. A nomber of malfgnaat tamonhive 
bw reported nnder the name mvoUutocoa, 
bat It seems doubtful whether thev fhoolJtrt 
be dassfbed more properi\ as rhabdooncKir 
comas- ^ oa Mn-enbuTR icaseof ‘‘mycilijt* 
sarcoma included In KJempemi »fne< « 
an eiRTB ple It li described u ihwr? 
atypical cell* and numerrxa nutotk fipwr' 
fiod)Qj7« which are Dot ofaerml b wlut h 
gencr a Ur accepted a* the chiracteriitic ct» 
ular cell mj-oblaitoma. 

Klemperer called atteoUon to the arti« 
probferatioDof IhesquinwosepfthribooTtf 
Iving these tumors when tbei occur 
iin or just beneath a rrmcoasl sarficr 
was present in 7 of our caws 3 of the 

3 of the -ocal cord, and I each of the in^ 

and skin of the giuteal repion. 
havebem reported as oamrles of 
msoblastoma and iqusmoa* cdl ejfihrikna 
Indeed i one of our c**e* the diaiuo' 
scpiamous cell cpithdwma of the 
made in another hospital 00 blopsT **1 
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Fig 4 Granular cell myoblastoma of the muscles of the 
thigh. The organoid arrangement of the granular cells in 
small nests, separated by a dehcate, vascular stroma, 
simulates the appiearance of endocnne gland neoplasms 
Hematoxyhn and eosin stain X13S In the inset cyto- 
plasmic granules are few and small but distinct Masson’s 
tnchrome stain X385 

dium treatment given before the patient came 
to this mstitution and the correct diagnosis 
of granular cell myoblastoma was established 
by excision This case also provides evidence 
of the marked radioresistance of this type of 
neoplasm, smce the tumor cells survived a 
sufficient dosage of radium to produce ne- 
crosis of the tongue 



Fig s Above Granular cell myoblastoma of floor of 
mouth. The granular cell contains longitudinal stnations 
suggesting myofibnls Masson’s tnchrome stain X620 
Fig 6 Below Granular cell myoblastoma of the floor 
of the mouth The nbbon like cell shoiis parallel cross- 
stnations at one end and, at the opposite end, numerous 
granules Masson’s tnchrome stain X620 

In the tumors of this group there is great 
variation in the number, size, density, and 
depth of aadophilic stammg of the charac- 
teristic granules Paucity of granules m a 
given tumor may give rise to difficulties in 
diagnosis, especially when combmed with an 
organoid pattern of growth which has been 
observed m a number of mstances, indudmg 
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klefnpLixr * 6th ca'^ ind 4 of thr ta'< in our 
ktIo^ ( rmrth of tht^ t\7ir dvrr a Ktrikinj; 
pcnx-ajmW arranccmcnl of the ;^nu>ar ccfl 
«dth relalion to Quraerou-s thm walkil rap- 
Qlam nmulating Deopla^nu arulnp from 
cndocnnc gUjidi. Cue j Dlintratn thts or 
panok] pattern of growth to »orne ertent It 
B much roore Urfkmg howe\-er In two gran 
ular cHl m^‘obfutamu from the nibcuta 
neoui tbftue* of the arm and popliteal fpacc 
respecth-ei^ and In i from the movdea oi the 
thigh (Fig 4) 

The hlrtogeDcsii of the granolar cell m\-o- 
Waatoma hu not \-et been de&nilHj e*lab- 
lisbed although most of the writer* 00 the 
fub}ect accept the tbeoi^ 0/ ongin from 
mj^oblutL Thi* U iugge»lcd pnndpallr b^ 
the acidophilk cj toplaaraJc granule* ana the 
oceuTTWwe of ribborellke *)Tic\'lial rrtJJKi. 
In addition, \briUjaaoff a^ xce ra i later 
writer* hare de*cribcd crows or toDpitocUiial 
itnatkxu within granular celU or tranaiUona 
between granular cell* and itnated moade 
fiberi. On the other band nurDerouaebserver* 
111%% been noable to cooHim thete finding*. 
Klemperer oUen u explanation for thla con 
fualon the doK pcoorait) of granulai cell* 
and normal mascie fiber* when tbete tumor* 
infiltrate itnated musde u ibe^ ao fre 
quentli do lloworr he alao dactlbe*. In 
one of hts ca*e*, an arrangement of granule* 
In parallel row* auggetlhe of ttrlation* The 
genera) experience in this laboritorv has been 
*cb*tantully in agreement with Klemperer 
Onl> ti of our 30 granular cell myoblaatomu 
were d»tmctl\ encapsulated the rest being 
infiltrating tumors Howeier m the case of 
a Ivpical m\-ol)lutoma occurring ra the 6oor 
of the mouth of a 35 rear old naale we ba%T 
obaersTd longitudinal striatioas soggctUiT 
of miTDbbrils (Hg 5) and In aedated granular 
ceQs distmct parvlld crosa-striatiocu (Fig 6) 
Irtasmach u tnere is no atriated muscle m the 
lections, there can be no doubt that these 
are tumor cells and not skeletal musde ceUa. 
Tberefore this ob*er.*ation appears as con 
Crete esddence In support of the tbeors of the 
mjTJgenous origin of these neoplasms. One 
otWr tumor occurring in the sabcutaDcooa 
tmues of the deltoid region, showed sug 


gcsli -elongitucllrul trrallon sul 
of sCJltcreti dK a (n>s^ sJ n^ment of iK: 
granulo aithoot hoac\-«rr IhUmn rTr>, 
rtriation> In accepting the thcon of itf 
m>-ogeoous origin of the grandar crC m ♦- 
llostocna, ooc mas suppcftc that the tuBur 
occumog in rtes wbere striated raiKcle h rit 
normallv present an-< from embrrteol rnO 
of aberrant mjablastic fkvie It does M 
seem necoaarr to beliese as Gm 
Gmenfcld suggert, that tbew Inmoo ire ef 
mj-ogeoous «^n in one situalioo sod ux 
from some othn tlssoe in other sho bwc 
their appearance and behaimr arc fclretol ie 
all locations except when the% awuae tk 
organoid pattern here deserfbed. 


suira uv 


Two case* of granular cdl m\ oUastotBa if 
the external auditor) canal arc reported i>l 
30 cases of this fvpe of oeoplasn ocnirriox ii 
s'arious bodv ctea arc reviewed The tuurrit 
of longitudinal and cross strlatkiai b aa 
olberwiae t\*pKa] tomor of the floor of the 
mouth gives support to the g m cr a Dr acnptd 
tbeon of the inv'ogwxjus wigio of the* teo- 
plasm*. U U pointed out that some of the 
graoular cell mpoblastomas are highl/ ra*' 
cular and have an organoid arrafleeDcel 
which raa\ give them a resembbuce to wt- 
plastns of mdocrinc gland origin 
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HEMORRHAGIC INFARCT OF THE TESTICLE IN 

THE NEWBORN 


JOHN T MacLE'^N, M D , New Haven, Connecticut 


H emorrhagic mfarct of the tes- 
ticle in the newborn has been re- 
corded only once in the English 
hterature (Campbell) In that case, 
the child was operated upon for tumor of the 
left testicle, at the age of 2 months Dry hem- 
orrhagic gangrene was found Subsequently it 
was learned that at birth a diagnosis of bilat- 
eral hemorrhagic orchitis resulting from ob- 
stetrical trauma had been made 
We have had the unusual experience of see- 
ing two cases of hemorrhagic infarct of the 
testicle withm a 3 month period Both cases 
were diagnosed dunng the first week of life, 
and the infants were operated upon on the 
fourteenth and tenth days of life, respectively 


Case i Hospital No 3-17930, baby deB was 
admitted to the hospital July 19, 1941 The mother 
was a tngravida secundipara The first baby died at 6 
months of age wth diarrhea The second pregnancy 
terminated in a self induced abortion Kahn test of 
mother was negative This was a normal pregnancy, 
full term, vertex presentation, delivered on July 19, 
1941, without any difficulty and without instru- 
ments The mother had a severe postpartum hemor- 
rhage and went into collapse A transfusion of 500 
cubic centimeters of citrated blood was given The 
mother recovered and convalescence thereafter was 
uneventful 

The infant was born with a mass in the left scrotal 
Physical examination otherwnse was normal 
The temperature was normal, and the birth weight 
3)57S grams The scrotum showed irregular 
areas of ecchymosis The left side of the scrotum 
was markedly swollen, and contained a globular 
shaped mass measuring approximately 3X by 2 cen 
timeters in size The mass was smooth and fibro- 
elastic in consistency in contradistinction to the 
hardness assoaated with testicular tumor The 
lower pole of the mass was adherent to the scrotum 
and did not transdluminate 
^boratory examinations revealed blood group, 
o I hemoglobin 17 grams, red blood cells, 5,800,000, 
white blood cells, 15,500, differential white blood 
cell count — polymorphonuclear leucocytes 27 per 
cent, lymphocytes 70 per cent, large monocytes 
3 per cent, bleeding time, 4^^ minutes, clotting time, 
A minutes, urine examination, normal, Aschheim 


of of Surgery Section of Urology Schoi 

Medicine \ale Uni\ersit> and the New Haven Hospital 


Zondek test, negative, \-ray film of scrotum, non- 
contnbutory, \-ray film of chest, normal 

The child remained on the pediatric service under 
the supervision of Dr Grover C Powers The child 
was breast fed He was given hykinone 3 2 milli- 
grams dailv for the first 5 days after birth A urologi- 
cal consultation was requested on the third day, and 
he was observed daily by the members of the urologi- 
cal staff for the next 11 days, during which time he 
gained weight to 3,600 grams on the eighth day of 
life, and then lost weight to 3,530 grams on the tenth 
day of life During this period the child remained 
afebrile, the ecchymosis of the scrotum disappeared, 
but the size of the mass in the scrotum and the con- 
sistency of the mass remained unchanged A diagno- 
sis of hemorrhage into the left tunica vaginalis was 
made On the fourteenth day of life, an exploration 
of the left side of the scrotum w as carried out 
At operation an incision was made over the left 
external inguinal ring, extending downward and 
medially onto the upper part of the scrotum The 
left cord was identified and freed By blunt dissec- 
tion the left testis and epididymis and tunica were 
freed and delivered through the wound The tunica 
vaginalis was then punctured with a hypodermic 
needle, a few centimeters of bloody fluid being ob 
tamed The tunica vaginalis was then opened from 
the upper to the lower pole of the testis The tunica 
contained partly liquefied blood clots The epididy- 
mis was found to be black in color, completely sep- 
arated from the testis, and completely lacking in any 
blood supply The testis itself was dark brown-red 
in color and appeared to have lost the greater projxir- 
tion of its blood supply Orchidecjomv, left (com 
plete), was carried out (Fig 1) 

The child developed an abscess in the left side of 
the scrotum on the eighth postoperative day Aspir- 
ation of the abscess yielded 2 cubic centimeters of 
thick pus mixed with blood On culture staphylo- 
cocci were obtained The upper angle of the wound 
was opened to provide adequate drainage The 
child remained afebrile throughout this period and 
continued to gam weight from 3,530 grams on the 
day of operation to 3,800 grams on the tenth post- 
operative day He was discharged from the hospital 
on the eighteenth postoperative day, completely 
well, and with the wound completely healed 

Pathology The specimen consists of a mem- 
brane-like sac which has been partially opened, 
within which two hemorrhagic masses are noted 
They are said to represent the tunica vaginalis, the 
contained epididymis, and the testicle The sper- 
matic cord is seen entering the tunica The tunica 
itself IS quite thickened, is red, and quite tough 
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tency Posteriorly, the epididymis could be differ- 
entiated from the testis m the upper portion only 
The mass did not transiUuminate The nght cord 

thickened and firm The child was admitted to 
the New Haven Hospital on the third day of hfe, on 
the pediatnc service, under the supervision of Dr 
Grover C Powers 

Laboratory examinations revealed Kahn test, 
negative, blood group A, hemoglobin, 18 grams, red 
blood cells, 5,160,000, wlute blood cells 9,850, differ- 
ential white blood cell count — polymorphonuclear 
leucocj'tes 40 per cent, lymphocytes 46 per cent, large 
raonoc\ tes 9 per cent, blood platelets, normal, bleed- 
ing time, i>5 rmnutes, clotting time, 2>^ minutes, 
urine examination, normal, Aschheim-^ndek test, 
negative, x ray of chest, normal, enlarged thymus 
noted* 

A urological consultation was requested on the 
fourth day of hfe The patient was observed daily 
by the members of the urological staff during the 
next 5 days, dunng which time the child remained 
afebnic He was given formula feedings, and 
gained in weight from 4,600 grams to 4,700 grams 
Dunng this period the edema of the scrotum di- 
minished, theareasofecchymosisremamedunchanged 
m size, but became deeper in color The mass in the 
right side of the scrotum did not change m size or 
consistency A diagnosis of hemorrhage into the 
right testicle was made On the tenth day of hfe, 
exploration of the nght scrotal sac was carried out 
A skin incision was made over the nght external 
inguinal nng and extended downward, forward, and 
medially onto the upper portion of the scrotum By 
blunt dissection the cord was freed, and the mass in 
the right side of the scrotum delivered into the 
wound When t}ie tunica vaginabs was opened, 
about 15 cubic centimeters of amber colored fluid 
escaped Cultures were taken These were later re- 
ported as showing no growth The testis and epidid- 
ymis appeared as a mass of grajush black necrotic 
tissue Orchidectomy, right, and cpididymectomv, 
right, were carried out An elastic band w as inserted 
as a dram through a stab wound in the dependant 
portion of the scrotum (Fig 4) 

Rccoxer) was entirely uneventful, the child re- 
maining afebrile throughout, and gaining in weight 
from 4,700 grams at the time of operation to 5,180 
grams at the time of discharge on the fourteenth 
postoperative day 

Palhology This specimen consists of the distal 
portion of a spermatic cord, the epididymis, testicle, 
and opened tunica vaginalis At the junction of the 
cord in the epididymis there is a fusion of 
all the elements of the cord, and a rounded tight knot 
of soft tissue, the outermost coat of which consists of 
tunica vaginalis There seems to be a natural con- 
stnction at this point Distal to this, the tunica 
vaginalis is not remarkable The testicle measures 4 
centimeters in its longest diameter When it is 
opened, it is seen to consist of a uniform deep brown 
colored tissue The seminiferous tubules string with 
case Uithin the tunica albuginea, and distinct from 


the testicle, there is an encapsulated mass of soft 
tissue, which also appears to contain tubules This is 
in no place continuous with the testicle proper This 
too IS of the same deep brown color as the testicle 
The epididymis is present, and is not remarkable 
other than showing the imiform brown color On cut 
section through the junction of the tunica vaginalis 
with the other elements of the cord, at the point of 
constnction, the vas is identifiable The vessels are 
not distinct, but are fused together to form a uni- 
formly brown tubular structure which apparently is 
thrombosed This structure is about 3 centimeters 
in diameter Representative sections were taken 
from the testicle, and the adjacent mass, as well as 
from the cord, for microscopic study 

In the sections of the testicle, a diffuse infarct is 
noted, involving all of the structures contained with- 
in the testicle, the epididymis, and its covering 
There is evidence of old hemorrhage and beginning 
organization scattered throughout aU portions on the 
shde The epididymis is charactenzed by a similar 
process In the section of the testicle, some of the 
vessels noted show evidence of calcium deposits 
within their walls There is no evidence of any organ- 
izing thrombi In the sections of the spermatic cord, 
the vessels are congested There is no evidence of 
any obhteration of the lumina of these vessels The 
spermatic cord and the vas deferens are present, and 
are not remarkable 

Diagnosis Hemorrhagic infarct in nght testis and 
epididjrais, with beginning organization, calcium 
deposits within the mtnnsic vessels of the spermatic 
cord H B (Figs 5 and 6 ) 

Hernia, hydrocele, epididymitis, tumor of 
the testicle, torsion of the testicle, and torsion 
of the appendix testis must be considered in 
the differential diagnosis of hemorrhagic m- 
farct of the testis in the newborn Hernia 
usually gives little difficulty m the diagnosis 
It gives the charactenstic impulse on cough- 
ing, is resonant on percussion, and when it 
contains bowel, gurgles on being reduced A 
hydrocele has an elastic cj^stic feel to it, and 
transmits light An acute epididjnmtis is m- 
variably accompanied by severe pain and 
fever There is no pain associated wnth hem- 
orrhagic infarct of the testicle m the newborn, 
and the patient is afebrile 

Tumor of the testicle is nearly always ston}-^ 
hard in consistencj In these 2 cases of hemor- 
rhagic infarct, the mass was stony hard in one, 
and fibroelastic in the other In both cases, the 
ecchymosis in the scrotum proxuded sufficient 
exndence to eliminate tumor of the testis 

Torsion of the testicle and torsion of the ap- 
pendix testis must be excluded In both of 
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thc«e. tlK OQ*ct of acute imOateral pain u 
practicaJly a]wa>8 aeddetu In tonion of the 
appeodit tciti* there b a ccmcomitant rttlrvcss 
and edema oi the acrolum at the oract of the 
attack and In children there U a lUgbt cleva 
tlon of temperature In cw« of a few dava 
duration, urdcaa cdona perabu or a aecond 
arj hydrocele Interferea, apot tmderncaa at 
the auperlor pole of the testb, and ju*t onder 
the riobu* mator of the epidldxiiua u dbg 
Doatfe (Randall) In toralon of the teatJe^ 
Preen ■ algn Is preaent. In hemorrhagn: Infarct 
of the tesdde the teiUcle can be palpated 
freelj without the chfld ihowing anj af)^ of 
discomfort. Figure 6 shows a cross sectsoo of 
the spermatic cord In Case a It wiD be acen 
that the \TsseU are entirely free from ihrom 
boob. 

A dltgncrtb b nude by the presence at birth 
of a man wllhio the acroturo the man U 
ototUy egg shaped and may be dbroelastfc or 
stoQ) hard hi aDubtenev the presence of 
ecch^mosis of the scrotum and the absence of 
pam or tendernen la the affected tcftlcle 
Preeo ■ sign b absent and the patient It afe 
brfle. The whiu blood cell count ma\ be 
fligbtl) or jsoderitely efertted, the red blood 
cell count remaioa cucmal 


COXClCfOOM 

I Two cases of hcTDorrhaglc Iflftrd rf lie 

testicle In the ncsbom are prevntnL 

a In both cavs the ddU-err was nomal 
and uncompheated. 

j. \ diagnosis i made by the jnxacr u 
birth of a mass within the acTotam tie prci- 
ence of ctthiTOosb of the scrotum abmre ♦< 
pain absence of Preeo s sign a aonral ten- 
peratore and a slighlh elated whhe lird 
cHl count 

4. Hernia, hvdrocelc epfdklymlCK, tanw 
of the testlde tooloo of the tcAkle tsd tor 
■ion of the appendix testb must be coudcml 
In the dlSerentlai diagoosb. 

5 Ton»n of the spennatic cord ra tot 
praent in dlher case. 

6 Orchxiectociy was dooe In both ci«, 
recoiTry being unrvTotfuL 
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THE IMMEDIATE EFFECTS OF 3,3'-METHYLENEBIS (4- 
HYDROXYCOUMARIN) ON EXPERIMENTAL ANIMALS 

K G WAKIM, M D , Ph D , K K CHEN, Ph D , M D , and W D GATCH, M D , F A C S , 

Indianapolis, Indiana 


I N a serjes of publicataons, Link and his 
associates (5, 9, 20) successfully showed 
the isolation, identification, and later 
synthesis of the hemorrhagic pnnciple 
from spoiled sweet clover which has been re- 
sponsible for the “sweet clover disease” of 
cattie (15, 16, 18) The substance is chemically 
3,3'-methylenebis (4-hydroxycoumarin), and 
has the abbreviated name of dicumarol * The 
economy of its manufacture by synthetic 
methods, the effectiveness by mouth, and the 
possibfiity of replacing hepann m preventing 
thrombosis, have attracted the attention of 
both experimental and clinical investigators 
Published reports (1,3, 4, 12, 21) indicate that 
m both ammals and men, hypoprothrombi- 
nemia resulting from the ainmistration of 
dicumarol requires a latent period of about a 
day The peak of action may occur on the 
third day after a smgle dose 1 he prevention of 
the formation of thrombi can be demonstrated 
in dogs receiving dicumarol, thus providing 
the basis for chnical trials to prevent throm- 
bosis (6, 14) A few prehrmnary papers on 
this point have appeared (7, 10, 11, ig, 22) 

In animals which have succumbed to lethal 
doses, hemorrhage mto various tissues and 
organs is an outstandmg feature (3, 17) The 
liver of the rat is relatively more susceptible 
to dicumarol, often showing central necrosis 
after continuous adrmnistration (17) Dilata- 
tion of capiUanes, small arteries, and vems 
has been observed m those animals that die 
acutely from massive doses (3) Other ter- 
mmal effects, which have been recorded, in- 
clude fever, dyspnea, coma (3) and convul- 
sions (17) It IS possible for dicumarol to kill 
^mals withm a few hours (17) 

The purpose of the present commimication 
is to report various results observed by us 

1 Indjann University Medical Center and the Lilly Research 

'^ratones, Indianapohs Indiana. 

15 the collective trade mark of the Wiscoosm Alumni 
Foundation which controls the use thereof 


during the early stages of intoxication bv 
dicumarol— prior to the onset of hjqiopro- 
thrombmerma In practically every experi- 
ment, a lethal dose was employed The data 
deserve emphasis because they may not in- 
volve the same mechanism which determines 
the changes of prothrombin level 

METHODS 

Dogs, rabbits, and albino rats were used 
m this study The dogs were anesthetized 
with ether and the blood pressure was re- 
corded from the carotid artery by means of a 
mercurj' manometer Sodium citrate was em- 
ployed to prevent coagulation of the blood in 
the arterial cannula The respiration was 
recorded with a tambour connected to the 
side arm of the tracheal cannula A o 5 per 
cent solution of the disodium salt of dicu- 
marol prepared accordmg to Lmk’s directions 
(pnvate commumcation) was admimstered 
mto the femoral vein Before and after the 
dicumarol injections, the prothrombin time 
and the coagulation time were taken at in- 
tervals throughout each expenment The in- 
dividual doses injected ranged between 5 and 
15 milligrams of dicumarol per kilogram of 
body weight 

For direct study of the behavior of the 
vascular system under the mfluence of di- 
cumarol, albino rats anesthetized with ether 
or with pentobarbital sodium were used Di- 
cumarol in o 5 per cent solution was mjected 
into the femoral vein and its acute effects on 
the vascular bed were studied vivo by the 
quartz rod transillummation technique Pre- 
cautions to prevent chillmg of the animal 
were taken by placing the rat on a constant 
temperature platform (23) 

The prothrombm time of diluted and un- 
diluted plasma was determined by the Qmck 
technique modified by Pohle and Stewart A 
volume of I 8 cubic centimeters of blood was 
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witl>dr«wn bto « «yTinge contablng cxibK 
ccntiincter of o i tool todlum oTzjate sola 
lion and then centrifuged 

The coagnlition time tu detenoined by 
the capaiiiy tube method, and the red cefl 
count made according to rootlne ptrocedurc*. 

RttlTLTl 

The ifltrarenouj admudatratioa of 5 l(r ro 
mIDtnanu of dicumarol per kHogram of bod\ 
■ftcijnl In the form of a as per cent lolution 
of dkmnarol mto ancatheth^ dogi brought 
about ihght bnttrannent fall In blo^ premure 
and ocT3rionaT1\ a flight Incrcaae In ampUtode 
of respiration However when the total quan 
tity administered amoonted to between 40 and 
60 milligrams of dlcomarol per kilogram of 
body weight the respiration became very 
rapid and Irregular and was foUoired bp ■e r n e 
dt'spoea. In spite of the rapid and deep re*- 
pvation the blood became darker and riUrlef 
as time went oo. Cardiac Icregularitlei, In the 
form of extra f\'ftoies showed up in some of 
the animnli, IlpperpnTeria hecune quite m 
(lest and the animal's temperature rov from 
an average of degrees C to u Ugh os 
4a degrees C fay the end of the eiperfn^t 
whx± Invanibly lasted less than 1 hour \ 
generalixed s’asodQatatKm was manifested and 
the hoart action and rei^aralloa stopped si 
multaoeously resolllng hi death of the animal 
n ilhin 1 bemr from the very start of the evperl 
ment There was no change in the prolbrom 
bin or coagulation Umes throughout aS the 
eipcrimentv A slight rise of the red oeD count 
was observed EmrrverDate postmortem euimf- 
nation showed a s'ery dark and congested 
tlvcT an crttemclj cooliacted spleen, and 
i-ery dark blood with general vasodiUlabon 
througlMUt the liscerml and penpberul sTsacl 
beds. The onset oi rigor mortis was immediate, 
and the snlmiils became stiff toon after death. 
The findings under the inflrrence of intra 
\TnoQsl) administered dicumarol may besom 
manzed as foQows 

(1) Rapid Irregolar respiration followed by 
sei-ere djspoca (3) gencraliacd i-asodiUta 
tbn (3) extreme darkening of blood. In spite 
of rapid and deep respuatioo (4) cardiac Ir 
remilanlies extra i\stoles (5) hypergiitnala 
(6) b>-pcTp>'Ttata— temperature rose from 38 5 
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degrees C to 43 degrees C (7) hy r ci mrtaio 
Him (8} heart action and rt^ratloa itof^ 
shnullaneously (9) IhTr my dark tad ojo- 
gested (le) SfJecfi citrenjciy contracted (11) 
coagolation and prothrombin tirors eSH art 
cha^ throughout the erperimoit (u) 
al%ht b etnoeoacentratkio (13) the ashnah 
became stiff Immedutriy after death 

In order to determine whether or not aar d 
the other mgredlnilj of the thaunuri sah 
tMO had any effed 00 the aminals, naOrd 
solabons were made hjeorporating all the la- 
grcdimU ddorixT of dkumaioi \ t«<il d 
360 cubic centimeteTS of this conlnJ aJitcfl 
was gwtn to ooe normal dog, and 1 totiJ of 
330 cubic amtimetcri to another 
of the control showed ani lode c 

feels. It was justifiable therefore to cnodok 
that the aforemeo booed manifeitsboas sot 
due to the diaimsroi administered b th e 

luriom Tabb 1 id v« the dosages oi dionaifd 

and of the control aolntlotts pw kBognffl * 
body weight and per animal and 
their ootcome. It snould be noted that iD 
expcrunental dogs dkd wilhb 1 how ^ 
■bowed the findings as here listed 
controls were not at all affected by a sohr^ 

containing all the iogredients exCTT^SOT^ 

The in wwr study of the vascular bed to t=r 
anesthetized albino rat br the , 

transfllnminatlon technique demootrz^ 
geBerallsed dllatttkm of the wnsD 
♦hi« fptjnrtinti* arcsL No damage to 
walla, howeNtr could be observed. 
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Fig I Hyperglycemic action of dicumaro! Rabbit, male, weighmg 2 13 kilo- 
grams, was given by the marginal ear vem dicumarol in the dose of 6o milhgrams 
per kflogram Note the rise of blood sugar from no to 190 milhgrams per 100 cubic 
centuneters m 40 mmutes 


Since hyperpyrexia was consistently ob- 
served in anesthetized dogs under the in- 
fluence of intravenously administered di- 
cumarol, we were mterested in findmg out 
whether or not it would raise the temperature 
of the consaous animal Five tramed dogs 
were used and every one developed hyper- 
pyrexia when the drug was given intra- 
venously m the dose of 50 to 60 nuUigrams per 
kilogram We were further mterested in find- 
mg out whether or not dicumarol would pro- 
duce a nse of temperature m the rat when 
admimstered orally A dose of 700 milligrams 
per kilogram was administered orally to a 
group of 4 rats, one of 900 milhgrams per 
kilogram to another group of 5 rats, and one 
of 1000 milligrams per kilogram to a third 
group of 5 rats Their rectal temperature was 
recorded hourly with a thermocouple and a 
definite nse of temperature was obtained 
In view of the hyperpyretic action of di- 
cumarol, an acceleration of metabolism was 
suspected Twelve rats were given dicumarol 
orally in the dose of 700 milligrams per kilo- 
gram, and their metabolic rates were meas- 
ured m a Benedict’s multiple chamber res- 
piration apparatus (2) There was a uniform 
increase of metabolic rate on the average, 
119 per cent durmg the first hour after the 
medication, 202 per cent during the second 
hour, and 229 per cent dunng the third hour, 
as compared with the imtial rate, namely, im- 


mediately before the medication Five am- 
mals died before the end of the third hour 

To determine whether or not dicumarol has 
any effect on blood sugar, rabbits were given 
doses of 50 to 60 milhgrams per kilogram m- 
travenously Their blood sugar was deter- 
nuned by the Hagedorn- Jensen method (8) 
There was definite evidence of hyperglycemia 
with prompt recovery Figure i shows an 
example of the effect of intravenously ad- 
mmistered dicumarol on the blood sugar of a 
rabbit 

ANALYSIS OE STUDY 

Heretofore, dicumarol has been known to 
reduce, after a prolonged latent period, pro- 
throrabm levels of experimental animals W^en 
the dose is excessive or frequently repeated, 
hypoprothrombmemia leads to severe hemor- 
rhages and death The results from the present 
mvestigation are interesting, particularly be- 
cause they appeared promptly after the ad- 
mmistration of dicumarol It is probable that 
their occurrence is not assoaated with the 
same mechanism which controls the changes 
of prothrombin time The sudden arculatory 
collapse m dogs suggests the acute dilatation 
of the capfllanes and small vessels due to the 
drug, which has already been observed m the 
visceral organs The direct action on the 
heart has not been excluded The mcrease of 
metabohc rate and the rise m rectal tempera- 
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ture cooftitute artoUur tide action. Either 
drcnlatoo coDapse tunolatlng tbocfc or b} 
pcrpjTeiia ma\ be the came of the \try 
acute death In animtia. The brief hj’per 
djtcmk effect cannot be eiplaiocd wlthoat 
furtbet elaborate atudiei of caibohjdrale roe- 
tabolum under tbe Inffoence of (EcumaroL 
It most be pointed oot that the above tc 
fuita were oba^'cd vith lethal doart In ani 
mnla Tbn ha>T no dfntcal application when 
therapeutic dose* arc emplcn-ed In men. The 
onh place w h ere theae Iotk: manlfeataticma 
ma\ be kept In mind b In ca5es of potmnlnA 
accidental or otherwlae b^ unutu^l) 
amounti of dlcumaroh 

amtUAtY 

I IotTa\‘enoaa Injection of lethal dosca of 
dicnmaiol to aneathetUed da(t* tcaulta 
proenpU) in a aerla of toxic manifeatatiooa 
tDdudinjt terminal drcnlitory coQapte— with 
oat evuience of h)'poproth^n]binemia. No 
Latect period of reaction li reouired 

3 Lethal dose* of dkuraarol Injected Intra 
t'eooasl) to anesthetized rati cause tpiaochnlc 
>‘aiod!latatloe as ibovn b^ the qoarlx rod 
trao^umlnatkiQ 

3 Hj'peTEljxemia In rabbits accckraiion o( 
mcUbdic rate m raU and rhe of rectal tem 
perature In both do« and raU, ha%T been 
conilstenU) obsei^ra ahortl) foUowmg the 
lethal doses of dicumaroL 
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TABLE I — ETTECT OF ETTEKT OF ATILLA1t\ 
UET\5TKJiES ON 5n\‘nAL 
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e\’id«nt On the otbcf baod we hAvr Indadcd 
1 patient M a cure who died onl> 4 yt»n 
after openUoa, betamc iutop*y falW to 
^e^Ta 1 an\ e^Schmce of csncer Ten patlenU 
were called cure* at the time of death from 
iDte ic or i ent dUeaae 6 to 10 >«in after oper 
atlon becftux they had been ob*er>'cd by na 
frequcQth donag the eonne of that time aad 
had rexnaioed free of cancer Mae of these 
were teed the tenth, a \Tax oW woman 
dted of rbeirmatlc heart dUcasc 7 j-ear* after 
operation and was found to be free of tnmiH 
at autofJt^ Patient* Irnng with recurrences 
at the tjme of thh itDd\ were Induded as 
dead. OthcTwlae the rexiilU arc erpremed Id 
terra of 5 to 13 ^•ca^ itm-ntl free of dbeaie 
on ciinKal cAaintnatlon. In thi* respect U b 
comparable rather to Simmon* tarfe* than to 
the conxTfiUorml 5 j-car cure In TaWo I 
5 \Tar cures are ■1*ri tabulated for ronipansoQ- 

\ fair!) larTje number of case* a as not con 
udered suitable for study because the ad 
buy contenu had been lost or wc had reason 
to bcbcMi that not ill the axQlary Irraph 
nodes had been prepared for hiitokigl^ exam- 
Ination. Thb group occurred chiefly in the 
eafl> years of the hospital before thro sri* a 
standard procedure for rmmfning the axillary 
content*. 

The primary tumor* were clasiihed accord 
tng to their inicroscopic characteristic* os car 
simplex, adenocaninonia, and moon- 
ous cardnorruL Illstologica] gradinfi of card 


noma of the breast ha* not been feranitb^V 
cant in thi* laboratori Th; axilliry caSau 
were carefully etamitted and aD tk* Inrrh 
mdcsfooidweicstcidledhmolojlcaDv fdvr 
ha* ihown that b> dearhig tecimique* a wh 
•tantlallj greater number 0/ Icmpb t»da ire 
dbeotTTed than by the osual methoeb ud 
that metasta»e» oceasionally ocmi b tte 
ima]] easily ov-criooked Doda Ueharctrd 
onU careful rilnectl oa and palpuloe ol tK 
arulaiy tiauc*. 

One might raestbo the vaBditi «J dfjEr* 
with the number oc p e r c entage of InvolmS 
node* a* wt have done without knosiD* (Mr 
tdalivt posStion* In the arffla. Thh ouio'-i 
Ii somewhat oifset by the fact that ■ greop 
without meta*tatic nodes or a group ani ill 
the node* tumorous would be unaffecteJ be 
ani such roeansof clasfi&catloii. laouricTia 
oo!) a finpie lectJoo wt* prepared of t ^ttb 
l}*mpb node In oust lostaace*. Mlale vr 
realise that dealing tcehniqoe*, terlal wctls- 
log aod the Le^’lngof Dodesof basabBddfle, 
andaptcaJ arHlaiy groups might dre but if 
curate data, these mefbcpd* art tnne tciueft- 
Ing eipeniive and groerany unailied t# 
routine laboraton use. The method tehm 
u*ed b feasible bi any paihologi bbortlfrr 
and as roch has its advantages. 

aJCSULT* 

EJecI tj Client •! axElary aiftJitasrj. The 
171 patient* arc mvidble into ferar prop* 
namdv without limph node roet*iU«e< srii 
mtUjUaes Involving Its* than hali the 4 nfi 
node*, with metasta*c* inv-oliing ronre ihu 
half l\Tnph Doi^*, and with metaitswio 
wlvbtg all the lymph node*. Farther sob- 
division IS posaJWe and pic* resuhs b lerp 
Itsj with the g e ne ral trend, but the poop* 
loo amall to be of *tatjitb^ sljmficaace 

The tDo*t rgoj&cant finding I* that cm 
billti on the basu of 5 year cure w 
penods of obscnatlon I* Inverwir pf’T? 
ttnnil to the extent of metastad* (q the *0 J 

(Table I) Fifty per cent cure In the ^ 
with least aTiUaiy Ini-olvemcst ^ 

cent cure In the group with rooH 
voK-emeot line* significantly from 
age cure rate of *8 per cent for^ , 
croup with axUlarv ateta rt aws- Tee im* 
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Ren/rrmces in Utt tpentirt scar The dau 
bearm* on thU point art presented la Table 
II It la apparent that for tUa aeries at least 
rccurrencts In the opcratI\T scar Increase with 
the cTtent ol the <^aeaac In the aTSlary lymph 
nodes. It is reasonable to rupposc that pa 
teentt In whom metastaaes have occurred to 
axillary nodes should also harr other metas* 
tasci to the skin or the cheat waQ thoa uv 
creaalnit the iLkellhood of recurreoce In the 
scar We bdleN-e the data support thb Kip' 
poalbon Tbegra\'epro;aostksIgTii6caficeof 
such recurrences Is seen In the group oI pa 
tients In whom the lymph luxks were unln 
volverL AQ the patints la thb group who 
devdoyied reoureoces in the operative scar 
diedotaocer Of the 19 patknU in thesame 
group who died of cancer 6 deteloped recur 
rencea in the operalire scar In the group 
with asUary metastases only a ot tte 16 
pataents with renirrencei fa the scar were 
cured. 

The faodcDce of recurreDccs fa operatU’c 
tears soggesU that they are ot the natrue of 


roetaaUies or eiterafaoa ratbet than imriiru. 

We briie^•e that the raxiatkn 0/ tM» i\pe 
recurrence fa the reported serfcs may U o 
plained by differences fa the type 0/ ojn 
treated and that this oojdit to be tsa 
account before deddmg ea tli effett d 
changes or ImprtnTmentj In wr^cil hek- 
nlqac. 

SmntAET AXD COSClLIKm 

The extent of favohTment of arUlirT hrep*! 
nodes was studied m 171 cues of camwru 
of the female breast treated br ndinJ eui- 
tedoin% Cmabffitv u weD u the icnW 
thne oi patpcQti not cured, dcae as fs u (br 
extent of metastaaes to the sdHary lyryi 
nodes iDoeasea. Reairrtoce In the oprntnt 
•car IS more apt to occur a* the eiteat d 
axfllaiy favciWcmeit locrtsscs. 

Pati^ta with metastascs to the sullarr 
lymph nodca do not (onu a botno i ^y xr 
group aJtd there Is prognostic 'ahic b fartbo 
sabdividmg them. With surh BtbdrTwon 
the ctody of cases b nxade aure tnvt^ 
even fa small series, sod the pognmts is 1 
given case can be made with a Lttlr nw 
aasarmoce. 


REPTJtrVOS 
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SURGERY OYKTCOLOCY AND OBSIFTRICS 


T\BLE I-TTUim FCm CA^TWC RESCCnOVS FOK CARCTsOlL^ VSDtf. ETRUt 

A TT«|« hk SoacUnl Cmn lb* Um ' 

fXMirTcn coxncmmE'nAjnuQoMrfu. rui, Amauxn 



fr\ cnTET arcnrum ■ TiAxinxTit u. ATfto tom 



fcD below 8o mflUrorter* merom la thb cate the 
blood omen; Jud dcdFoftt ( ^5/40 »ith a paltc 
rateaiTO t the eodo<openiikm jhoottat>^o 
mlrrate* a/ter the betiruiLng ot aoettbab Tne 
patkot wai detcribed u I poor eoedlUon whb 
considerable nr^^laJ ihod. 

I Ibe ate of the tno^pkoraJ torBerj (ether) 
the blood nrcaaore of 1 patient (6S }ean of a^) 
tloalr DO mdiial]\ dedined aM at the eed a 
operation, taoun od jOOijnstesaiterajMsiheda 
ud ttarteo, had £aOeii to 7$/5o, with a pnlte ate 
of ltd. Other ai{pif of tbock did not derdopaod 
the patient was deterfbed u aUndloi: the open 
tkm a IL Itnmedktdy fotkrwtoi' opeatkio the 
blood prc M o t e rote to 91/60 ain then npldlv 
retornri to Dermal. Another patient (j6 yean of 
bowed a steady. (ladi:^ dfcPne of blood 
prewore to 71/40, with poise nlo ol 135 at the 
end of eperaom 4 boors and so mioaCct a/ler the 
start of aoeathetla. Other ti^pts <d shock did oot 
derclop. Bv the cod of i boor fofknring opea 
lion tne blood pnastiie had risco to >00/60 
d tbe pclse rate bad f«n«^ to loa The blood 
prtsioie peomptlj it tinned to rffunviL A third 
case u this enap fDatfratcd h a rtziklag way the 
exte&oit tokrance f patients (or this approach. 
The patient Was a rr >*eai old man with can±iofna 
ms-omnt the esopoaKceaxtric faction. While oq 
the waro, tbe pa dents leaion bega t (deed sud- 
denly and wtlh contlDOcd bemoohape orer 
period of seve ra l bonxi. his Hood p re s sure feO t 
70/40 with typxal signs of profooDd shock. He 
ns i shock when the snath es*s was started. His 
blood prasore rose dorinc the tiaortboaoc gas- 
tne resection which lodnded splenectomy and 
partial paflCTealectomy At the end of the pnice 
dare the patient s blood pieflorrc bad rim to 


110/84 whb a rathe nteof 108, his tils «asnm 
and diy and ha enJor eootl. Rapid nanny f*n<5 
shock lonk place Do4 itbitaa)^ tbe ■wsdn 
and LranspleuiaJcceTaltoDSodahedcsrdti lb 

hour periM of dimaiJtv’ I (rttiag a tnvfjai 
fUrtra during the cpmHnn. 

Briefs tbes j paint b tbe transhiccivd 
wiB group (ether) dereloped shock i* s »sli d 
the samaerifl and opera Uxu Is tbe uacrelnal 

fTcsip CIO pa bests drstinred ibod. slllntBlhw 

aero j iosuno# ef bw bioed presort sfwr W 
procedom. Another padenl b boadrAtl 
develcped sneitbesia and efeotku tr* 

stjuted rterrmed iroen shock ikiiwf tb 
tboadc procedure As lax as these data go, w 
pTOctduit* are weD txJmtcd. 

The data Table I cannot be usiukred 
precise matbnratfcal way they stc too ier tSp 
do aBord however a niefol ample s 
bodv cf Wormalioo of wbteh they ire >*1^ 
Tbns during transpleural sogety sd^ fv'* 
tbe reUlrve coostancy ol the syrt^ bVro r”! 
sure the constancy of the dUsioUc 
tbe pulse ate are C M i lc ncc that hat wr 
call (hepatieoU ornihtcry njuflibria* k 
nainulaedt a remarks hie degree. S 3 dc^ 

must be mabtiloed by sethe fawir , 

compensatory racebanMnw. 

from tbe CDOttSiicy of tbe mtoEc sxd 

prewures and the tmdonfen pd* 

effect! T output j 1 

changed even througboot 4 bwm. ^ 

houri we know that tbe 1 

prolonged ddctcrioaJ stlnmU 

these eyWent iicti hb dhstoDc pfCWJi* 
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TABLE n — nFTY RECENT GASTRIC RESECTIONS FOR CARCINOMA 


10 Pabents m Each Group 




Patients 

At entry 

Time following induction 

Anesthwifl 

Duration 

Sex 

M F 

Am 

' age 

Blood 

pressure 

I hr 
Blood 
pressure 

Pulse 

2 hr* 
Blood 
pressure 

PuIm 

3 hrs. 

Blood 

pressure Pulse 

4 hr* 

Blood 

pressure Pulse 

Ether 

Transpleural 

operaUon 

3 hrs. 59 mm 

8 

2 


55 

110/70 1 

1 

jio/73 

90 

116/78 

105 1 

111/77 103 

107/73 102 

Ether 

Trtasabdomvaal 
wall operation 

2 hrs 54 min 

8 

2 


54 2 

131/83 

1 

131/76 

106 

133/So 

106 

116/72 109 


Spinal 

Transabdommal 
wall operation 

a hrs 16 mm 

7 

3 


57 7 

137/81 

109/68 

02 

109/69 

102 



Splanchnic 

Block 

Transabdommal 
wall operation 

2 hr* 37 mm 


■ 


61 1 

136/78 

111/65 

96 

125/71 

oS 



Local 

Transabdommal 
wall operation 

2 hrs 13 min 

1 

■ 


63 2 

117/80 

1 

104/65 

03 

106/68 

88 




unchanged 'Apparently it can only have been 
maintained unchanged by active processes com- 
pensating for the obvious opposing factors (anes- 
thesia, surgical trauma, blood loss) At the end of 
operabon these patients customarily are warm 
The skm of the forehead shows a very active 
capillary circulation as indicated by immediate 
reflushing of areas blanched by hght pressure ^ 
The pulse is full and of good quality 
When the resection of the stomach is earned 
out through the abdormnal wall under ether an- 
esthesia, the systohe and diastohc pressures and 
the pulse rate jiersist unchanged as presumably 
the cardiac output does also, active penpheral 
constnebon must have been occurring to oppose 
the influence of the obvious blood loss and the 
other deleterious factors, yet after 3 hours of an- 
esthesia and gastnc surgery through the abdom- 
inal wall in this rather old group with cancer, the 
ypical pabent is pale, cool, and sweatmg, with a 
pulse of rather poor quahty 
Although no significant differences in the sys- 
ouc or diastolic pressures or the pulse rates of 
groups were observed, it is evident that 
alter 4 hours of gastnc surgery through the thorax 
bie general appearance of the patients m this 
p'oup IS better than it is after an even shorter in- 
ervenbon through the abdormnal wall On the 
asis of the data at hand and the experience to 
appears to be safe to say that gastric sur- 
6 ry through the thorax is no more shock-produc- 
ag and jierhaps even less so than gastric surgery 

following the decreiiM in itin diculntion 
b » lecond or le« M Normdlj reflaihing of the «kin occurs 

do-n„[the,«iphe‘.lrdS,^.^C^?«d^^ 


carried out through the abdominal wall There are 
reasons why this should be so The clearer cut 
ones can be summanzed bnefly 
a Gastnc surgery through the thorax can be car- 
ried out at a Jar lighter level of anesthesia than is 
possible when the antenor abdommal wall route is 
used In the former case relaxation of the abdom- 
mal wall IS not necessary The only relaxabon 
needed is that of the diaphragm, and this can be 
obtained by a drop or two of procaine injected in- 
to the phrenic nerve under direct vision 
b When the transabdommal wall route is used, 
the surgeon is constantly disturbing the large 
blood vessels and nerve plexuses of the abdom- 
inal cavity, he constantly subjects the pedicles of 
the abdominal organs to pressure or to tension 
These actions are well known to produce harmfid 
circulatory efects, and ulbmately a fall m blood 
pressure There is relabvely httle disturbance of 
the intra-abdommal structures adjacent to the 
stomach m the transpleural approadi 

It wiU also be a matter of great interest to 
observe, when adequate data have accumulated, 
if gastnc surgery carried out witli light anesthesia 
and without an abdominal incision is followed by 
a lower incidence of postoperative pulmonary 
compheabons than is true following the abdom- 
inal incision There are good reasons for beheving 
that such may prove to be the case 
The evidence suggests that m the hands of a 
properly qualified operabng team, when the gas- 
tric lesion IS such that it can for anatomical rea- 
sons be more easily approached through the trans- 
diaphragmatic route, there is no reason to fear 
more “shock” ivith this approach than with the 
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lr»dltlf«l tnLOttbfiomirul will ip^iro^ch. Cct d U* lajpmhtd bdirWJttli tkh Ua rr-t. k 
laJoly lib b oolj- ooc 'pcct of tbf proUem and nsalnUJn orii^! Intb b pbb h*mol7„ 
•iber poariUe hannit bfj-ood the acope of thb pected that thb acnjld be the aK. 

*twl^ nnat be mloated betoie the tiart^pktital 

■pTOToch can becwne ftaodard proced u re. or as» TTitm roe iti v 

Further data of vahte are appateot In a com> Wiciu. oxariic tcwmt 

parbon o< the biood preaaare leapocLaa andcr At the prorat tin* the axjertbetbt lor tiwaac 
ether and apinal ancatboia, la the gronp onder anrgtiyneediDoincreeqolpojeiit thwhedonbr 
Rotn* gaalric reaectbo foe caoccr {T»hle II) a weO conducted cladeo-atectooijr Ujthane* 
Under apinal aneathcaU, irrdile the dronnatancea two notable esceptioni, the crofatiw hrm attdt 
when ether b uaed, even at the end of the fim preaent pracdcn have g ri re n tai cowlftej k< b 
hour the drcnbtloQ fbova de&nlte Impairment acqairiocoewappurtetancabatkidban&iiit 
thepcri[d>eral mbtancehaabeen nrabfc tocom- one*. At the preacnt Umeonr tedmkjoelmtitt 
penaate adeqoatdy the can£ac output b unable redoced to arhataeeins to require a hair Knmjs 
t correct ( t thb— not aerkaalv an, but ap- cf cqulpcmt CauUaatlon ol thb sat mid 
predably It ibould he crephanicd that thia the tecnniqne of ancathcsia lor trantpfran] ic 
trend b not caaQ^ apparent from the eramioattoo gery appear dmple and h b tbtpie ahha^ 
ol indi 'Unal leccrda. There b moch rnoic fluctna coccddratkn of cqnlpracnt aVxx may rmt* g 
tioQ of blood prcKure and pobe rate dnrtng the ppear deceptively to I vUi adther to cop 

coarae of opemtfen in the ocrarK of a few mliH grrate Kt complraty nor to aa dc io te II t 
ntet imder spinal than b true uoder fcneril n- prima rr abn of the work ben hu been lo dnrr 
rdbcila. Thb finding onl be co enca apparent mixte tM esaatbla of a aathfactcey trehaiqBe, a 
abenaconslderahleirc09berofrecordaarestiidkd afaow that a sbop^ tednJquecajTMactvU iSr 
conaccntivdy at ooe time. Thb ductoatlon on equiptnat fouod la or adb ebtababk by al 
doubtedly iodkates strain oo the aimbtorv reaionablr veQ etnipoed heapttab, rqoiporrt 
s>itrm. f«mnbr to wtU traWn aonthkbu, li sdnpir 

The daoget eoeountered ben hi theae a 'cnge lor tbb group of oaea, prerided mtab poOaa 
daU are de^Uvdy ttpall. they ahow trends, not are nntarilayiy oiamed 
ahat mav happen In sn (adrs'ldaal caae. AD of la the tnssplnra) ippnach lo the im 
thb inforfflaUoo might be pot dovn as ao moch abdocnina) vfac ta . the nesthetib on fiase t 
academic atnJolni; over IncotiaeaoeaUab U It did coaxideiable coati^liceq lor tha a un d ed e o 
not lead lo the increailnglv wVW) recEi(Dlnd pe i ko c cd to peoviding aaestbeala lor tiaodc 
ofaeerratkn that patients acutely SQb)ected to anigtiy old m^e H p.WMr lor the aeB tnWf 
trauma and to blcKxl kn do In lict rrithstaod geoeral a urg ecc to operate In thb fieU. The 
apinal aaeatheria lesa well than they do genera) mho b operienced m gaitric aorge ry tu » 
aoeatbeso- The nu^oritr of reports from the the gasmc airgery 1^ mhaimr rout e a gw 
European lattlefields of inb mar as well aa manv leakm IjuDcite* the choice lo be Ikbl*™« 
reports from the prr i ' kj os war awojr In this. Uo- Ibe wain br the ci pe iK Oce and tn lnby ■ 

hapjpQy h b abo roundly borne out by Infomu anestbeUsL , 

tioo now coming In from our own battle rooes. Reference has been made to Ibeewrntbboi- 
^^Mci tjuUheno Is a ^nwcditrr i* are Ikr nestbeib technique lor tanspln^ 

sensar/T tmtaeW ar thr renaady a Ebembere the pdoopla (i) of anettbediKr “ 

drt^fcj cM fnctict IToup of cases hare bem CDreddered tt 

In the group oper»ted upon under locab the argumenU (a) f r and against fPtib 
aptaodink block oeitbesia ihcdroilatory reaulta pnctlra lo thb field. I rinJ po t trpP t 
at the end d the first hou re cocsparable to detail here From snesthcria lot 
spmaJ, as nugbt be eipectcd. Inteiestinglt iBa)or pcccedmes through the <pa 

enoogb, mhen auJBciert time has ebpaed for the hate concluded that the aneitheia telhaj^ 

«pt^ivVinir Uock to ha e waned, the Uood pres- ol cases iboold iodode U the ntrtasW B 
«re shows an upward trend. (Spboduilc Mock keptkrw the foUowing 
was IreqoenllT supplemented by light cnpal sol Ether aocsthesli briefly lndtcrd^“^^ 
uble or pent lhal aodhim or ther aiiesthesla.) oxide b our choke. Thb b occwaw 
TTie patienU operated upon under local toes- plernented with protkloe ^ 

ibcila mere obvwtul) oWer poorer risk pabenta. and its pultDonary pJemi ss wtfl « m 

It b not fair lo compare these daU with the ther block of the phrenic nerve. Ether 

group*. The InaUht) of the aroobtory syatem the actWty of th* vagus, a desiril* ctwi-^ 
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which we occasionally augment by rather large 
doses of atropine Under ether, sensitivity of the 
respiratory center to carbon dioxide is preserved, 
a characteristic of great importance The carbon 
dioxide blood level does not nse under ether as it 
does under certain anesthetic agents (4) Barbi- 
turates, for example, m general anesthesia lessen 
and finally destroy the sensitivity of the respira- 
tory center to carbon dioxide with sometimes fatal 
results, expenmentally at least, but under cir- 
cumstances very like those encountered in many 
clinical deaths 

Intratracheal intubahon is essenbal, for it is 
only with an mtratracheal tube in place that an 
open airway can be assured at all times In our 
opmion it is unecessary and unwise to use an m- 
flatable cuff on these tubes An intratracheal 
tube once m place eliminates the necessity for 
more or less frequent mampulation of the patient’s 
head and jaws in an effort to improve the airway 
Meddhng here necessitates a deeper level of an- 
esthesia than IS the case if an intratracheal tube is 
m place and the airway left undisturbed Reflexes 
from such a foreign body in the airway quickly 
fabgue and disappear Thus, dunng wound clo- 
sure the patient whose respiratory exchange will be 
excellent through the tute can be allowed to get 
very light, so that he has nearly recovered from 
the influence of the anesthetic at the end of the 
operation The presence of the intratracheal tube 
also makes it possible to combat another possible 
hazard of the transpleural approach the sudden, 
acute pulmonary edema which may develop if one 
lung long remains collapsed If the transpleural 
approach to the stomach is to be of wide useful- 
ness m the surgery of malignant disease, it should 
be possible to employ it in the aged Elderly 
pabents m this group may be prone to develop 
gross pulmonary edema if one lung is allowed to 
remain acutely collapsed In no patient should 
the lung be allowed to remain collapsed for more 
than 30 mmutes or so at a time Only further 
experience with the aged group can tell us how 
often this accident wall occur In the meantime, 
facihties should be at hand to cope with it An 
mtratracheal tube is an mdispiensable aid in 
tandlmg such a situation Facihties for rapid 
orondiial aspiration, as well as positive pressure 
when necessary, are important A 
closed gas machme with carbon dioxide absotp- 
tion and a tight face mask complete the hst of 
essentials 

All parts of the techmque referred to are es- 
Mntial if the major hazards of this type of anes- 

^la are to be overcome, namely, low blood 
o^'gen, high blood carbon dioxide, obstructmg 


secretions, troublesome reflexes, including cough 
Adequate provision for combatting these hazards 
must be made, we believe, if the transpleural ap- 
proach IS to be used successfully in gastric surgerj' 

The proper conduct of these cases requires that 
the r 61 e of the anesthetist be broadened The 
anesthetist must take the responsibihty for pro- 
tecting the patient from needless strain He 
warns against unnecessary heat loss in a too cold 
operating room, he mmimizes harmful vagal 
reflexes by requesting that the vagus nerve or its 
branches be blocked with local anesthesia when 
cardiac and respiratory variations indicate the 
need, or he diminishes vagal activity by adminis- 
tering atropine, he watches for prodromal signs of 
shock and when necessary warns the surgeon of 
their development, he directs the administration 
of blood or blood substitutes, he guards against 
oxygen shortage or carbon dioxide excess 

CIVIL EXPERIENCE APPLICABLE TO ANESTHESIA 

FOR THE SURGICAL TREATMENT OF MAJOR WAR 

injuries of the thorax 

In the decade just passed it has been possible to 
distinguish between the dispensable and the in- 
dispensable anesthesia practices common in tho- 
racic surgery Great simphfication has been pos- 
sible in these The excellence of ether anesthesia 
and the irreducible mimmum of equipment nec- 
essary has been emphasized m this article and in 
the papers referred to m the discussion of the 
pnnaples and procedures concerned 

The importance of the demonstration that 
simple procedures in this field are at least as ef- 
fective as the many more compheated ones so 
often recommended becomes evident when it is 
recalled that an exaimnation of battlefield dead of 
the last World War has showm that one-third died 
of chest injunes Unquestionably many of these 
could have been saved by proper treatment In 
the past the number of mihtary deaths due to chest 
injuries has depended in large part upon the delaj 
and distance to be overcome before these wounded 
can be transported to a hospital for definitive 
treatment 

We know that in the field of thoracic surgery 
more than in any other surgical field prompt 
treatment must be brought to the wounded pa- 
tient rather than the other way around, if the 
patient is to be saved The mcreased effectiveness 
and simphfication of modem supportive measures 
and the simplification of anesthesia procedures go 
far to make thoracic surgery possible in combat 
zones It IS also apparent now that if the chest be 
open many abdommal procedures can be earned ou t 
through this same incision without unduly jeop- 
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., 0 N OF THE CALLANDER AMPUTATION 
modification of TH 

MANUEL GRODINSKL , M D , 

A Tt Vias long been recognized .computations 
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healing 

fied technique or rean 
inadenuate because the skin flaps 
lonl *e patellar bed is not retained to support 
the^lower end of the femur, and the latter is tran- 
scctcd liigticr tli3,n ncc65S3,ry 


ever, since mobiicgaiut^^v^- , . 

of peripheral vascular disease such as diabet^, 
senile arteriosclerosis, Buerger’s di^se, they are 
usualli done high, at or above the knee, to insure 
healing of the stump 

Amputations through the middle or proxima 
thigh are accompanied by considerable postopera- 
tne shock due to cutting through rnuscle belhes 
and sometimes result in poor stumps for the use ot 
artificial legs The GntU-Stokes operaPon was an 
earlier attempt to get high enough for good heahng 
and still haae a good stump for weight beanng 
Us great fault lay in the uncertain and insecure 
union of the retained portion of the patella to the 
cut end of the femur The Callander operation, 
hj remo\ ing the patella and transecting the femur 
)ust abo\e the articular surface, has obviated 
thcRc difficulties vhile retaming the other advan- 
tages of the Gntti-Stokes procedure 
HoASCAcr, the Callander operation has, in my 
opinion, one serious fault, that of long skin flaps 


rrv.im Ihc 1) partmcnl'ol Analom% an{l'’'ur^:cr> Lm\enil> of 
Nebraska C. oUftic ot Medicine 


techniqtie 

Incisions No tourniquet is used in any ampu- 
tation done because of penpheral vascular disease 
for fear of further damagmg diseased blood vessels 
The skin preparation and drapmg are done in the 
usual manner With the operator standmg to the 
medial side of the leg to be amputated and with 
the knee shghtly flexed, the skin mcision (Fig i) 
for the antenor flap is started just distal to the 
patella and earned medially in a curved direcPon 
to a pomt about i inch proximal to the medial 
condyle of the femur Then it is earned laterally 
m a similar manner to a pomt about i mch proxi- 
mal to the lateral condyle of the femur The pos- 
tenor flap is made the same length as the antenor 
one, and the mcision, starting in the pophteal 
fossa opposite the distal border of the patella, 
extends in both directions to meet the medial and 
lateral ends of the antenor incision already made 
This IS practicallv a circular incision wi& shght 
proximal extensions medially and laterally to 
facilitate the exposure and section ot the deeper 
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Tig 7 Diagrammatic transparency draw mgs of stump, medial and an tenor views 
showing relation of the end of the femur to the overlying muscles and to the suture 
line Note how the patellar fossa fits over the lower end of the femur 


structures The medial extension should pass be- 
tween the vastus medialis and sartonus muscles 
and the lateral extension between the iliotibial 
tract (the continuation of the tensor fascia lata) 
and biceps femons muscle 
TrealmeiH of medial side and popliteal fossa 
With the leg rotated laterally, the skin incisions 
are deepened both antenorly and posteriorly from 
their middle to their medial extremities, so as to 
expose the tendons of insertion of the sartonus, 
gracilis, semitendmosis, and semimembranosis 
muscles Each of these is transected opposite the 
proximal border of the skin, the skin having re- 
tracted somewhat by this time (Fig 2) This 
exposes the popliteal space containing the main 
vessels and nerves The popliteal artery and veins 
are easily delivered into view, doubly hgated with 
No 2 chromic catgut and severed between liga- 
tures (Fig 3) An additional ligature on the proxi- 
mal side of the artery is usuaUv desirable The 
tibial and peroneal nen^es are likewise delivered 
from the fossa, eiUier together or separately, de- 
pending on the individual case They are also 
doubly hgated with plain or chromic catgut. 


prelinunarj to sectionmg between ligatures Note addi 
bonal ligature on proximal side of popliteal artery Insert 
shows method of delnenng and doubly ligating sciaUc 
nerve, before injecting wath alcohol and sectioning between 
hgatures 

Tig 4 Lateral view of rotated right knee region, show 
ing deepened skin incision with exposure of the iliotibial 
tract and the hiccps femons muscle The site of section of 
the tendon of the latter on level with the skin incision is 
indicated by the broken line 

Dg 5 Antenor view of nght knee region showing 
deepened skin incision, and site of section through patellar 
ligament and capsule of knee joint, broken Ime 

£1 ^“Pdst view of anteromedial aspect, showing 
swuoned muscle tendons vessels and nerve, the patellar 

M after removal of the patella, and the line of section of 
tfte lemur just above the adductor tubercle 


injected between the ligatures with i to 2 cubic 
centimeters of 95 per cent alcohol, and then tran- 
sected through this area, between the hgatures 
As pointed out by Pearl (194.1), this method of 
alcohol injection prevents proximal extension of 
the alcohol and undesired effects therefrom 
Treatment of lateral side By rotating the hmb 
toward the operator, a good exposure of the lateral 
aspect may be obtained The lateral halves of the 
anterior and posterior incisions are deepened to 
expose the iliotibial tract and the tendon of the 
biceps femons muscle These are transected oppo- 
site the proximal border of the skin incision in the 
same manner as the tendons of the medial side 
The remaining soft— areolar— tissues in the pop- 
liteal fossa are likewise transected opposite the 
proximal border of tlie skin incision, thus com- 
pletely freeing the posterior as well as the medial 
and lateral surfaces of the femur (Fig 4) 

Anterior dissection With the limb in the orig- 
inal position, the antenor incision just distal to 
the patella is deepened so as to extend through the 
patellar tendon and its medial and lateral exten- 
sions and expose the knee joint (Fig 5) The 
patella is quickly cut from its bed without at- 
tempting to destroy the adjacent serous surface 
Transection of femur and treatment of stump The 
insertion of the adductor magnus is separated 
from the adductor tubercle and, after the soft 
tissues are protected bx towels, the operator tran- 
sects the femur lust proximal to the adductor 
tubercle with ordinary or Gigli saw (Fig 6) The 
edges of the bone are smoothed off mth a file or 
rasp and the bleeding points sealed with bone 
wax The soft tissues of the stump are irrigated 
with warm sahne solution to wash out all debns 
and bone dust, and the bleeding points are hgated 
with fine plain catguL No deep sutures are placed 
but the skin flaps are looseh brought together bx 
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THE SHOCK CART 

JOHN SCUDDER, M D , F A C S , New York, New York 


I N THE study of surgical shock cases at the 
Presbytenan Hospital, New York, we have 
found that by assembling equipment on a 
cart the time for obtaining objective data 
has been shortened by taking the laboratorj to 
the patient’s bedside 

For the past 5 years, certain simple tests have 
given us a clearer and less subjective approach 
to the question of what to do m acute emergencies, 
what fluids to select and above all when fluid 
therapy should be changed or stopped (4) 

These tests supplement a careful history and 
phj’sical exammation They are 
I Specific gravity of peripheral blood (i, 2) It 
IS here that changes first appiear Hemoconcen- 
trabon in the capillaries foretells of the approach- 
ing fall m blood pressure 
2 Hematocrit on venous blood In shock, 
excluding that due to hemorrhage, a decreasing 
hematocnt indicates that blood volume is being 
restored On the other hand, should repeated 
hematocrits or repeated determinations of specific 
gravity of capillary blood reveal that hemocon- 
centration is occumng in spite of therapy the 
warning is dear, either, the lesion is overwhelm- 
ing, or, the supportive therapy is insuffiaent or 
wrong and should be changed 
3 The specific gravity of plasma This is done 
on the supernatant flmd in the hematocrit tube 
4 Total plasma protein From tables, the 
specific gravity of the plasma is readily translated 
into total protein concentration according to the 
formulas of Weech, Reeves, and Goettsch, or 
Moore and Van Slyke 

Every hematocrit should be checked by total 
protein determinations We recommend that a 
base hne be secured on admission, or as early as 
feasible, and that repeated determinations be in- 
stituted Single values are of little importance 
Trends m hemoconcentration or hemodilution 
are significant 

Elapsed time for tests With a little practice, 
the specific gravity of plasma or capillary blood 
can be ascertained within 2 or 3 minutes We 
usually spin the hematocnt for i hour to secure 
ultimate packing In emergencies, the centrifuge 
can be stopped at the end of 15 minutes This 

From the Surgical Patholop L.al>orator> of the College of Phj 
nans and Surgeons Columbia Univcrsit> and the Department 
01 surgery the Presbytenan Hospital Nen Yort Nes\ York 


reading will be within 5 to 10 per cent of the true 
value 

In addition to diagnostic procedures, thera- 
peutic remedies such as liquid or dned plasma, 
isotonic or hypertonic (5%) saline, whole blood, 
and adrenal cortical extract can be easily trans- 
ported on this cart If there are a number of 
casualties, the cart affords space for carrying 
sufficient blood and other remedial measures 

Field transporlahon A carrying case for the 
falling drop apparatus, hematocnt tubes, solu- 
tions, etc , has been used in tnps about the coun- 
try and in journeys abroad This case has been 
tested out in all kinds of travel from the airplane 



Fig I The shock cart The following items are earned 
on the cart alcohol, tourniquet, sponge jar, sponge 
forceps, stenle sponges, lancet, kidney basin, hematocnt 
tubes With heparin, test tube rack for hematocnt tubes, 
sterile, dry 20 c c synnges, ammonia, water, alcohol and 
ether for cleaning pipettes falhng drop apparatus, pipettes, 
pipette holder, stopwatch and stand, ahgnment chart, 
specific gravity standard solutions, extra xylene-bromo- 
benzene mixtures, centnfuge, pencil, paper, flashhght Cut 
down set for cannulation of vems 
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AN AMBULATORY METHOD OF TREATMENT FOR 
INTERTROCHANTERIC FRACTURES OF THE FEMUR 

\\ ILBUR B McKIBBlN, M I) , Scittk, Wnshington 


O NE of the most frequent accidents of 
I liter life is fncture of the hip Until 
f the de\ elopment b\ Smith-Petcrsen of 
the three llinged mil, at a time when 
isoelectnc metals were aiailable, no outstanding 
adiancehad been made m their treatment While 
this nail was successful in the treatment of intcr- 
capsular fractures it did not soUe the problem of 
fractures in the intertrochanteric area, especialh 
when scaere comminution was present 
The following is a description of a method of 
fixation that is applicable m ana l\pe of inter- 
trochanteric fracture It does not confine the 
patient nor require an incision, it immobih7CS no 
joints and permits carl\ crutch ambulation No 
other method described in the literature combines 
Its simpliciU, umxersal application, or its ad- 
lantages FifU-four patients ha\e lieen treated 
b\ this method, 22 of which b\ other operators 
There is wide vanation in the position of the 
fracture lines and in the degree of impaction and 
comminution in intertrochanteric fractures of 
the femur The fracturing force and muscle 
spasm tend to pull both fragments upward, 
creating a co\a \ara The lower fragment, if not 
impacted, tends to fall backward and into exlcmal 
rotation, due to the weight of the extremiU The 
lesser trochanter mav be detached, especiall) in 
seiere comminution, or max remain intact with 
the proximal fragment, in w'liich case the proximal 
fragment tends to be displaced upward along the 
course of the iliopsoas 

Regardless of the method of treatment, accu- 
rate reduction and firm fixation of the fragments 
are necessary m order to obtain earl) union Re- 
duction IS usually made possible through longitud- 
inal and lateral traction, while the distal fragment 
is lifted, abducted, and intemall) rotated The 
usual attempts at immobilization are made 
through the medium of a body cast, xvith or with- 
out traction, or such forms of traction as arc used 
"nth the Thomas or Hodgen splints, or traction 
on the pnnciple of the Roger Anderson well leg 
rnethod Open ojocration with fixation by means 
of a combination of jilatcs, nails, or screws max 
l)c used in the less comminuted txqies 
The use of a body cast, or any method of trac- 
tion, requires a long period of close confinement 


It mi) be ncccssarx to maintain the abduction 
and traction treatment for a penod of 6 months 
or more to secure solid union, because if fixation 
IS not complete, union mav be delaxcd If the 
limb IS freed before union is firm, muscle pull 
acting on the soft callus results in a coxa xara and 
mfrequentlx in nonunion The use of a plate w ith 
a nail or screw is not a simple procedure The 
equipment is cxpcnsix'c md its use is of limited 
application because it is not suitable for many 
scxcrelx comminuted fractures 

In treatment b) means of a bodx cast or a 
method of traction, nursing care is often a senous 
problem because of the distress of confinement, 
discomfort of incomplete fixation, pain of pressure 
sores, hx-postatic pneumonia, or because of the 
lihxsicai and mental detenoralion that follows 
long immobilization in eldcrlx people Ex’en after 
the fracture has healed invalidism may persist 
due to stiff knees and hips or to the phxsical 
weakness that follows long inactivit) 

In this method fixation of the fragments is 
secured through the closed insertion of four pins 
Txxo pass within the neck into the head of the 
femur and arc firmlx united with two passing at 
a converging angle through the upper end of the 
distal fragment This unit creates a solid bridge 
across the fractured area bctxxeen the head and 
the upper end of the distal fragment of the femur 
and accomplishes complete fixation in any txpc 
of intertrochanteric fracture The patient is not 
confined, mav move about in bed immediately 
following the operation, and be up in a chair, 
the more active patient be on crutches, in a fexv 
da)s All joints are kept mobile, so that the 
patient’s strength is better maintained and his 
mental attitude kept more cheerful As a result, 
pressure sores, jineumonia, and degenerative 
changes are less frequent, which fact greatly 
simplifies nursing care, shortens hospitalization 
and duration of disability following healing 
In the care of an intertrochanteric fracture, 
treatment of shock is undertaken immediately 
This treatment will usually include traction im- 
mobilization of the exlremitx Earl) reduction 
ind fixation of the fragments are desirable, for 
they xvill minimize shock and lessen the incidence 
of phxsical and mental exhaustion 


343 



rtf Votm^mrrkir Ttn of tW tmlM |q pUfc. 

Tbc dontd Im npttatnu U« tn>tk\ pUmr opfiiHd 
TW b¥U( ctuop U ce tbt to <Biul pfi^ lb* tbon ow 
m tb* to pmnd out. Him wot b Utn tacorponicd 
bi pU4cr act to tW ibrfh u dfocnbrd 

For TtdortSon, the loctthelic wwicti *in x-niy 
viUi the patlnt Tbe rout oc ok of t}4 gimlos 
of DMobuUl with / jriil oj mcrtT^lne 4od /■» 
rn]n of KQpoiunine an hou before nrxrry wlD 
raSce foe redoetios In a nomber of patvota, 
wbile the dditka of jo to jo «uWc cmtbonm 
of r pet cent oorocaln la^ed Int the fncloie 
aite wiH pennlt rechcUoo tn the rruforfty Httir 
r.v the ovm atiificton lUte of aoeitheau (• 
btafoed bf tbe addjtbnaJ oe of prntodal, tci> 
little bdnx required for eareotfa. 

After rediKCba tbe ie^ are (nuoobfliaed i 
traction, nftb the i jnted meinbeT ;«iaM to the 
Boor abchictrd, rotated, aod »kh Iraetlon 
airffident to maintaJo tbe redtrclkn Tbe onbi 
j red lec 1 1 exteoded bat permitted to drop about 
ij lochca loirerat the heel than it feOcramorjer 
t UcQ Utc tbe toVioa oi lateral roent ^ e iKyia ioa. 
Anteroponerfor odliterxl rar hlmaarealwaje 
tihea to check the reduction and placetneol of 
puu. Uokat tbet are properii taLm tbe resolta 
may be raoat nusleadioft od titne cn«>«irmtr^ 
The ri\ moat be centered oa tbe neck in both the 
ertical and hoilxontai pbiwi, and repeat rar 
hlma muat be taken from tbe «ui>e viempobiU il 
not propertv centered dUlortko ma\ otuac a 
yxsotK ^ced pin to appear aeli placed, ertule 
hims taken from arloua rievTKdnta hi>T Irttle 
\alue for compariiofu Tbe center of tbe proefnial 
portico of tbe bead aO] be at pant ppnm 
matdv Inch below tbe midpoint of boe jedn- 
big tbe anleroaopenor apene nd the loa er border 
of tbe pobta. A perriencUcuIar lioe mteraectin^ 
thia point wfll apjco^imaic the crate of neck 
and to obtain tbe anteroposterior riew the ra\ 
iboold be cratered inchet diataQ akee thft i 
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FiM X- \iev (cm abas aba. Wf«l tn €T«f 
iVra- TV aartrr tkm Warda* fflUcfcriWr*- 


tuic Tbe lateral rieir b obfalard br pbdre tk 
lobe at tbe aide of tbe veD kf tu tbe err 
directed ov-er the W Tbe rata ifaouU b TaaSil 
I fid Indode tbe Eoe joialDK the utrraqewr 
apine od the pertneaJ pc«i, the pbte tn^WU 
«e0 io tbe flank at rifht aofiet 1 tbense Tb* 
tecludqoe «Q) permit repeal lar iiiss beei thr 
aaroe viewpeinta, tbe alipirTreti behf ei^ 
and qakUi made aliboct oxnrtDmt of otbrr 
exlfemit> Aa rooat of tbe oWtt fartare uUa. 
aach as the Hawky haTttn iroo«Klcie<ud 
pCT u oeal peat I bneceasary torepccelhm si 
aoojen nnltiinorder toaae ihli tethaJqoe'rtlrT 
wW the bead wfll be nodefined ia eitbff »fr* 
bein^ obscured bi tbe metal parts. 

Rrhrclion befr* atlifactotT cartful 
pseparatkn u made of tbe thish bciore 
of tbe pint. FInt to be inaeiled 
are t paia ihnwgh the neck Inf the head w nr 
femur to cootrof tbe pftrdmal foytacp L 
poll re 6 inchea or more in lenrth, 'kTwf 

opoo the depth of tbe ufttmea, /ah*b“™^ 

ter wfBciralh bears t arppnrt the rr^* 
the patient in caK of mctjht Varin*. ^ 
enallr te ^cd b> meana of a T hindk 
iTCt piacement of the tint of there apa thec^ 
attempt b the most difficult part d the peortC^ 

At guide for tbe aeketkn of the 

tloQ a marker b ptaced on tbe btersl Pir»r 

the thigh at tbe level of tbe nemneal pal 
tbe teropnatetW "iew U being tai" < 
him »ni indicate point 1 rebtlml tarro^ 
at ahici tbe pi nnat enter the wl te*»ev 
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rig 3 Case 2 a, February 18, 1941 fracture in an 
84 year old female b, February 20, 1941, anteroposterior 
vnew of reduction and fixation pins in place c, February 
20, 1941, lateral view of reduction and pins in proximal 

order to enter and parallel the long axis of the 
neck of the femur in the honzontal body plane 
The lateral \new wiU indicate the amount of 
inclination needed to parallel the long axis of the 
neck in the vertical plane After the point and 
angles of insertion have been determined, the pin 
IS felt to pass easily through the soft tissues and 
stnke the relatively dense cortical surface 
^en it IS through the cortex, it passes readily 
through the neck and strikes the compact bone 
of the head into which it should enter about i 
inch X-ray films are then taken to check the 
position and the second pin is inserted, with the 
position of the first used as a guide If the first 
was not properly placed it may now be adjusted 


e 

frapnent d March 12 1941 view of fixation PaUent 
had been on crutches 1 week c October 27, 1941, final 
result Excellent functional result The pins w ere remoied 
Ma> 6, 1941 

Control of the distal fragment is secured by two 
additional pins in its proximal end These are 
5 inches or more in length and are Vj: inch in 
diameter They are inserted at an angle to one 
another so that they bear the same relation as two 
sides of a tnangle to one another Each must 
pass through both cortical surfaces of the femur 
and preferably in the same honzontal body plane 
as those m the proximal fragment These two 
pins utilize the pnnciple of the Roger Anderson 
half pm unit, a number of which were used in this 
series to secure the distal fragment 

Stenle dry dressings are placed over the pins, 
and a layer of sheet wadding is apphed about the 
thigh, followed by a number of turns of plaster 
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which CTiibncc the plaa and ftrmh and amoothlf 
pre* the nft Uhdo alocq; the pim toward the 
thalu T *ecnrr complete fixatmn of the frag 
menu the four pIna moat be firmbr onlted w ui 
ooe another bcm t aiule them more hnnhr than 
1 pnaTble whh {Waiter akne t* Sat pWm of 
rorUl bar I the ihape o( tongae bbd^ which 
hare been drilled and tapped k> that then may 
be tlf;htened tocelher bv meau of a mtmber of 
terraa or bolta, art \acd aa a clamp errer the plna. 
A clamp la placed boot etch art of pioi, made 
anoft nlnst the plaster that has bem applied, 
and lohtnv tlghte^ cm the plot. The ebrapa 
and puts are united b^ plaster od locorponM 
in a light cast t the ihrvh. Its ertent betog wxfa 
that free motion of the hip and knee h poasibte. 

Immedlatelv after the cast has hardened the 
thigh and Loee should be pat ihrourt a fall range 
of motion. Thh wIU separate the laacb and 
rmisdcs k»g the pm tracts aod k asen the dls- 
coml rt of early aC^e motion. The day follow 
big the operation the pallent ma) ih trp i bed 
and, as h\i geoeral coTOtkn Imprervea, « «p In 
a wWkhaJr and cm cnitebes. Lq the mea time 
lauKdlate puaK'e raotson b tade fintth dalK 
in the hJp and knee and actht motloa mameoth 

The^ni art left bt nnin onion b solid, aa db- 
dowd b> I rav lilm which b iiwtilh* whhln 6 
t le weeks. 

T theapplicatbnof thbrnethodentainbetora 
win contrite t Ha coeem od t the rooiJort 
of the patient Special effort should be made lo 
insert the pins so that the soft stractDresarewllh 
out tension, for when tension b present (here wT 


pins win rtsah la raol<t dressfa^aodlisabthi 
tlon to Infectloo Earfj active nwtJcB art b 
lnsislenlJ> deteloped and ihb b bcitiwl 
thnwh earh gertUc pasthe Botha tad tw rf 
the wheelcharT whh the leg in fleuen. 

The only poinU of solid fitalisi ef ik pnh 
the piTjtlmaJ frtgmat are those p a tip ^ 
are in tbe bead. For thb rcsscwi ther Ir 
Inserted well Into the head and beVnr the am 

margin npedallN Incasecf lomstaaduginTkt 

diitarbancc, became the consult iQcn± pall 
and oceado ca l weight btaring ea owe t>m 
t cut through the nflened bead and oeci trf 
resalt lo Icaa of ffsallcn. 

In co ochision a method of nmhJple fntp 
Is presented foe all tvpei of bile nju L ha idc 
fractores of the fecrai It b fa s^^ln 
tlon, requires no IdcMoo, tnunoUlirTS a> 
and per^U carl) crotch ambobtioo. 
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ARTHROPLASTY OF THE HIP FOR OSTEOARTHRITIS 
UTILIZING FOREIGN-BODY CUPS OF PLASTIC 

PAUL H HARMON, Ph D , M D , Sayre, Pennsylvania 


T his presentation will deal with two sub- 
jects arthroplasty utilizing foreign sub- 
stances of nonanimal origin and end- 
results of these and other methods in 
ameliorating pain and disability in osteoarthntis 
of the hip P&n and Chlumsky were the first to 
utilize foreign matenals in arthroplasty, the 
former in human joints, while the latter experi- 
mented with an array of metal plates and films 
of celluloid, rubber, and collodion Sir Robert 
Jones, utilized a strip of gold foil to cover the re- 
constructed head of the femur He reported 21 
jears later that motion was still present in the 
reconstructed joint Pupovac reported the tem- 
porary success of a magnesium plate in an arthro- 
plasty Rehn, however, appears to be the first 
to grasp the principles of a cup arthroplasty when 
he inserted into the hip a previously molded cap- 
like appliance of steel, spiked upon the acetabular 
side This apphance was removed 8 weeks after 
the first operation At this second stage he inter- 
posed an autogenous graft of fat and fascia 
Smith-Peterson (45) has utilized cups of various 
materials glass, viscaloid, pyrex glass, bakelite, 
poor to his adoption of vitaUium cups While 
he appears not to have further explored the possi- 
bilities of nonmetalhc cups, bakelite was appar- 
enth satisfactoiy' in i case, as he wrote that “the 
mold is still m place (2 jears after the operation) 
and the patient is doing well ” The disease for 
"hich this operation was performed and the 
ranges of preoperative and postoperative motion 
were not given Payr and the MacAuslands have 
summanzed the subject of arthroplasty in their 
books 


The successful application of the cup principle 
to arthroplasty of the hip came with the utiliza- 
tion in surgerj of the newer metal alloys, espe- 
cialK \ italhum Hopkins and Zuck reported the 
first use of a yitalhum cup for hip joint arthro- 
plasU in a patient suffering from osteoarthritis 
of this joint following trauma Smith-Peterson 
Us) reported upon the use of a flanged yitalhum 
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“ I'lcctin), of the C liicaRO Orthopedic Soacte 
trecember Pliiladclphii Orthopeilic SKnet> 


cup, and at about the same time Venable and 
Stuck reported upon a mold of this same metal 
which they affixed to the femoral head Smith- 
Peterson’s cup is allowed to remain more or less 
free, being attached neither to the femoral head 
nor to the acetabulum, while its small eyerted 
rim anchors it loosely in the acetabulum Its 
shape would lead one to belieye that the ma- 
jority of motion IS secured between the mold and 
the femoral head Venable and Stuck fix their 
cup to the femoral head and neck by a yitalhum 
screw Another technical yanation has been in- 
troduced by Preston who uses a flanged cup fixed 
to the contour of the acetabular margin by an 
irregular rim Further discussion of the desirable 
shape for the hip cup will appear in a later section 
of this paper 

In recent years many indiyidual reports of 
arthroplastic operations upon the hip haye ap- 
peared in the surgical literature These haye 
been quoted and summanzed elsewhere (Mac- 
Ausland and MacAusland, Murphy, and Payr) 
and, in the main, are of histoncal interest only, 
contnbuting little to modem conceptions of ar- 
throplasty Reports of end-results, following hip 
arthroplasty for osteoarthritis in which auto- 
genous fascia lata was used, are of interest m es- 
tablishing a standard for companson to the cases 
reported herein Campbell (7) stated that he had 
obtained 60 per cent good results in his cases, but 
a later detailed analysis of his cases, eyen though 
not classified according to the present accepted 
nomenclature for arthntis, leayes the impression 
that the percentage of satisfactory results was 
not as great in persons suffering from “chronic 
arthntis” Hallock (ii) reported on the end- 
results of 70 arthroplasties and reconstruction 
operations upon the hip joint, of w'hich 24 were 
cases of osteoarthntis of this joint In this group 
of cases pain was considerablj alleyiated but 
aycrage motion was lost This author indicated 
that the results were “much better” when proper 
selection of cases and newer opieratiye princi- 
ples obtained Puiks reported the end-results 
from single lajcr autogenous fascia lati arthro- 
plasties in 60 patients ojierated upon in Steind- 
Icr’s clinic Of these cases, 15 were instances of 
osteoarthntis of the hip The results were de- 
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•cKbed u good. In 46 per cnit uvd (>(r Id 
4epeTcnt,tt UJoISdpermit Tbe tigtkJboDrt 
of a good rmlt wts 00c in ablch thm wti 
t 4$ dgyrt oi of derkn tod no poio. 
TberetDlUnen ckm&edti Uli «Ikd tbon «u 
IcM Uua 45 d f gniJ bat moft than tc degma ol 
motion, and the patknt had httk or do pab and 
vu pmoQalbr aaUthed vtth the mult, either 

becauK ot deanaed min, locreaaed mottcn. or 
better portion of the I unba la ou expemoe 
the Btul reanha varr depeodlog opnn tbeorfgbal 
rootioo prior t operatloln upon the oateauthrltic 
bip. Thb lactorwat oot conctdered br nroltbe 
prrvkpiii authofi In reporting md-rcfulta. 

Whrk -italluita b deilrame for thb puipote be 
came It b riectikall) iDert b the UaMiea. It 
po Mea «e*, like any metal the nnlarorabk prop- 
ertv of being radio-opaqoe. Changet b the lemo' 
ral bead tmcnp «hjch ace kitovn to occur with 
fmjoeno fcJkiarag meral,»jaDearlbTtipla*t> cao- 
Dot be dnalimi through thb metric lomgn 
Uid\ V'eptk necTcrtU ci the femoral bead prc^ 
ably oecufa. In a certain perreotage ol caw*, fol- 
InwTTig cop arthropUst) lodeed, Ferpuon 
tatn that it i not pr>%ible t remcn e moretha 
one-third o( the arcumfereiKe of the femoral 
bead ( rthropltitie procrd rr*) becactie ab- 
•ocpiion of the remaining portioo alU often 
oecu (ffoe to ateptic neoiMb arxl pre«ire de 
iroctnn ) home of the lodiffnent rmlta that 


faaNT o cc u ned foUovbg the b» cf itJon 
copa ma) be due t proWentwi of sew ket 
abnjt the aretabdhi nn or from the (ram) mt 
roond the cup BBtglm, otto «ept«ifiJp»T*«t 
Dccrosii of the mtxxkkd friaoral ihuap (u tt 
j6, 40) Pain, preaenl Js a cTTtate pe«TiUjfr«f 
caJn Id which tnelal CTipa are avd, ma jwe*!^ 
be doe to the hardoev « the rightbeaA^a. 
her 

Id Mcchlng for a material (t&> 7 ) that ewU 

poa»ei» the prorert y cf radiotranfTaiTBCTnd <.1 

be well toJmted hv the tbam, the rrtiork »< 
tentioo was directed to the grwp 0/ rtotk ej" 
lenaU which bait crane latoreceBtectenl rwb 

Ijwhatry From a aaaldeiatlcn ofpfcjdalp^ 

erlk* the methacrylate rcaiirt (bdie 
gkM) and the polntrmie* were wkeud. ^ 
methacT>'late pnitka*’* ooly »m ewd b w 
ca«e* refwTted In thb paper The<e 
art polymeTa of inethjl jTiethacr>btf ^“7 
cut In lodi, ihecu, or bioda, the nottrU » 
crvatal dear light In wcl^t («reri/ic 

r 1$) and tfgfatly fleifbk, hot bal» dnntt ^ 

airoog ar e^■kkT>ced b> the Wbwiog P", 
conitant teti^»lrength,0jO0ot 
per square Inch fleiural strength 
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Fig 2 Early changes of osteoarthnbs in the hip a, 
Hips of a young man of 33 years Advanced changes in 
one hip and early changes in the contralateral hip The 
latter, although asymptomatic and having normal joint 
space, demonstrates early osteophyte formation on the 
anterior and superior neck and the early infenor adductor 
atrophy and osteophyte formation b, A stage shghtly 


more advanced In addition to the early stages noted in, 
a, supra acetabular and femoral head sclerosis is present, 
c. Another type of early change consisting of a wedge- 
shaped osseous infarct, \\ hich has undergone retransforma 
tion into living bone at its base Pain, however, mthout 
limitation of motion, nas present in the case of this 
patient 


14,000 pounds per square inch, impact resistance, 
o I to o 3 foot-pound, hardness (Brmell) 500 kilo- 
grams on 10 millimeter ball, 17-20 It may be 
cut, turned, sawed, carved, drilled, pwlished, 
shaped, formed, and swaged It has a neghgible 
water absorption since less than o 5 per cent by 
weight is absorbed upon immersion for 7 days, and 
is resistant to sun and ordinary atmospheric expos- 
ure Sohd methacrylate is not affected by alkalies, 
oils, dilute acids, solutions of mineral salts, and 
dilute alcohol 

Cast methacrylate will not soften until igo 
to 240 degrees F has been reached, while mold- 
ings mil mthstand 140 to igo degrees F , depend- 
ing upon whether prepared from “soft” or “hard” 
powder The polystjTcne plastics are similarly 
resistant Both these substances retain only 
traces of irritating solvents called “plasticizers” 
in industry, while the phenohc plastics retain 
appreciable amounts of these materials For our 
purposes, the methacrvlate hemisphenc cups were 
stenhzed by prolonged (i hour) immersion in a o 2 
per cent solution of mercuric oxycyanide, fol- 
lowed by rinsing in stenle distdled water Mer- 
wnc chlonde solution (o i per cent) has also 
been used Figure i shows an assembly of plastic 
cups The two small cups were found to fit the 
^mmed femoral heads in the majority of cases 
^e walls of the cups were 3/32 and 3/16 inches 
thick and the cup itself was molded into hemis- 
pheric shape The radius of depth of these cups 
was less than their internal cross-sectional radius 
and inches) The two larger cups, used infre- 
quentU , had an internal cross-sectional radius of 
iS/16 and I inch, respectively 


ANATOMY OF THE HEP 

The conventional conception of the normal hip 
as a “ball and socket joint” is inadequate The 
normal femoral head represents about two-thirds 
of a true sphere, the circular cross-sectional base 
of which becomes continuous with a near cyhn- 
dncal femoral neck, which structure bulges on 
either end The center of cun’ature of the por- 
tion of the sphere that is the femoral head does 
not he in the plane of junction of head and femo- 
ral neck, but m a plane about one-third of the 
distance between the plane of junction of head 
and neck and a tangential penpheral plane that 
passes through the central fovea of the head The 
aim of the cup arthroplasty, to be descnbed later, 
IS to decrease the enlarged volume of the irregular 
osteoarthntic femoral head, to restore a present- 
ing true spherical surface, and to cap it with the 
hollow plastic hemisphere A true sphere is the 
only presenting surface that will not further re- 
strict motion Cuj>hke molds, whose radius of 
depth exceeds the maximal cross-section radius 
(Fig ic), further restnct motion by impingement 
of the excess length of the cup margins upon the 
femoral neck and acetabular margins This fact 
has been venfied at operation upon many occa- 
sions 

The acetabular margins are higher supenorly^ 
and posteriorly and are defective in an infenor 
(acetabular) notch, covered in the hving by trans- 
verse ligaments The acetabular cavity presents 
laterally and mfenorly The intenor of the 
acetabulum is far from bemg a true “socket” or 
“cup ” The superior and postenor roof contains 
a slightly elevated condensation of osseous articu- 
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Ftf j ^fodcnlc)^ uhtncrd kKB«n •stmarth u> 
ctf Um bp m, Sbm rtuTOTnf U }cfal a>ttapb}l 
[iml Bc tjcM oe boti (ntnJ bf^ ft*d M:ct*li«han uid 
<chTo4i llkoi tbt Wad 7>ac-w cbcofn err MCOMbrjr 
U p y uHnk utbnlM of tbc Up yn/l Morr U 

Oiuim ItWa tbc bead cad nbrw-hkf oM<*- 

pfa^ (oraeUw ra tbt cdibcrlar niiaa at both aertabBtem 
and fcTBDral b«ad Sepr* acttabckr n nrev 

DtarVtd ibu ux^ L 


br eona ock ct xml log oee third to one half o( 
ihet Uliateno nrttcc f theccvutnlum ThU 
promJwnt tad raised <Kteoo portion reprewou 
the iidffat betnof tone f th« tceUbulum od b 
vTStuliM in the con raticnol utatipoitrTfor 
romLcmofnaa ti the ac^Ubulor root The 
iticular artlli|:e filb i the remalodieT ( the 
acetabohim «ith the eueptba f the fo^-es Id 
the li ine oarmal hjp the prefratiog tceubobr 
furlace » smooth the csrtlige coAetmc the 
«cight beciutg owc o m sarijcrs being thinner 
than cbe wbere The -iritlwns ol the stnictorca 
that are encoojitered in openttKt aarrm pon 
the cetcoarthntK hjp will be deaerfbed ra the fol 
[ornng aectioo 

Tbe nor ma l adult ftt uo ml had ronet to dtuO' 
eter being bigest re tbe male Tbe few dJiect 
measamnenti that have bero rmde t operatloo 
lodkaie the n orma l diaraetcr I be between ^a 
od 1 Inches. The largest male {emoral beads 
max evea ap9rriximale inches, ».Mk the 
sroallest female heads raav have a diameter ap- 
pnnlnnUog the first meat ioned figure aomearea* 
small as i ^ inches, E -en though consUeraUe van* 
atloa haa hero eoc ou ntered the femoral bad, 
tbe tratmTfse diameter of the femoial oech at 
the mldpai t betmceo ita ^DCtloo vrth tbe had 
aod the cmiCDtrochaDtenc pjoctloo is afaDosI 
corntant t t , oefa with mavurtal -arlalloca of 
jb inch A fair approxtmatton of the osseous 
femoral had ma be ot>u ned from roentgeno- 



Hf. 4 Vhuerd Wwri «f otrrartlntM ti IV tfi 
a, tee Up of nw ntca du y U taktmfi) tirriU 
tBcdnpale ccrUbafs tWot iWbotn CtWi n 
Ka kUn tW hod lust s d d seVr t»n] to) 
oMaffrytt sod w :W r iJ « u sad nn bcu frnson Dr 
MTvnar pcrtlo] of tbe joisi b. Swik triaa uuV' 
hUuTsl rs*e (prkasfy) Hh dnsmstnln. ■ iddxi h 
•(Wr bastes, (casstk raaig)M| sAfaOrr rJ n [i n*! 


grams, a hcD the dbtoftloo factor of sffa w rak 
KooataxtoofI bedtfUnce andtalcmnar^ 
<4))en to film dbuancr arelmelniaiarL 

<aoM sbD MJCtosconc-AtToirars oftn 
ocTtotrrmiinc spfoau. srtn 
The following desaiptloo ts bawd spa tb 
stud> of roeo U fn q n a jitt of ot cateaxthrrticlT* 
from the filn of tbe Geibne QitiKaad the Rrfn 
racier Hospftat and froa tbe direct ciwrnts 

of pprmdmatrlj- toestrtofthruictjpsilofifa 
tlon, iochidiiig lho"e reported berria. Tbe b> 
toria presented In the [mllenti are nwwVwl 
(q tbe ao cce e d ing wetk* dealing hi 
and pothegenevs of ostemrthnlfa c/lhefcprd 
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Figs Cases illustraUng the pathogenesis of secondary osteoarthntis of the hip a, Case 

secondary to changes in the femoral head associated i\ath fracture of the mesial acetabular 
wall with minimal displacement of the fracture fragments a', months after fracture and 
a’ 48 months foUovnng fracture Note new bone production on the mesial acetabular wall, 
transformabon of a supenor femoral infarct wath sclerosis about the area of transformation 
b, Stages in necrosis and transformation of a femoral head produced by a fracture at the 
base of the nech During these spontaneous changes the patient was kept from weight 
beanng, resulbng in preseiwation of cartilage b' 6 months after fracture, and b’ 35 
months following fracture c, Delayed necrosis in the femoral head following internal fix- 
abon for transcen ical fracture with a Smith Petersen pm This complication occurs in 10 
to 30 per cent of such fractures and develops gradually within the first 2 years following 
fracture This roentgenogram was taken 23 months after the fracture and fixaUon 



cause partial dislocation of the head This por- 
tion of the head may render the femoral head 
egg-shaped and be a major factor in causing the 
head to be difficult to dislocate at operation 
and in restnctmg motion of the joint The head 
increases in size both by subchondral sclerosis 
and by its enlargement by osteophytic prolifera- 
tion as just described Subchondral sclerosis is 
accompanied or preceded by the changes in car- 
I tilage as will be described As a result, irregular 
islands of cartilage thinning occur, which in ad- 
vanced stages may bare subchondral bone Car- 
ti^e is thrown up into pleat and ndge formation, 
the whole giving the head an irregular appiearance 
The extent of marginal overgrowth of bone and 
cartilage^ never parallels the rate of degeneration 
of cartilage over the head and of actual enlarge- 
I ment of the osseous structure of the head Conse- 
quently, osteoarthritic femoral heads are never 
identical 

Most of the alterations which are seen in the 
customary anteroposterior roentgenograms of the 
hip and which appiear to be acetabular osseous 


c 

overgrowths are actually alterations on or in the 
femoral head (Figs 4b and iia) Indeed, such 
roentgenograms seldom give an accurate impres- 
sion of the relative changes on the femoral head 
and acetabulum as actually visualized at operation 
Little or no removal of marginal overgrowths on 
the acetabulum is required except in advanced 
cases and then only from the antenor and antero- 
inferior portion of the acetabulum Lateral views 
of hip with leg abducted and externally rotated 
are of help in visualizing the extent of relative 
involvement of femoral head pnor to operation 
Avascular necrosis (2, 12, 21, 24, 26,39, and 43) 
plays an important rdle in either initiating change 
in cartilage or else takes place in the femoral head 
after initial cartilage dami^e All femoral heads 
visualized and tnmmed at operation in this senes 
contained greater or smaller islands of osseous 
infarction The arrangement of these islands was 
often such as to suggest that wedge-shaped in- 
farction either initiated the osteoarthritic changes 
or appeared at an early date in its course and con- 
tnbuted significantly to its advancement 




F mM-iJ h^Jd d-aiorjjcd 
*r«d Inmnwd 


Ft| 7 Dukcstiao nd Imnlaf d iW nUirrd t*j IrrrnWr •VfwtWdK 
tcBoni bnd 

The liginientum tcre* i> uretll) reduced to opeT»Uooj upoti the oeteouthrilfc 
tmall filffota cord 4ad often ooh prolecu u ■ which oeceMiutes dliloatfeo of 
tarred remrufit oa the bead ud from UKcnml Tbe fnndimentil JetJoo i estnorttn^*’ 
portioo cd the aceubohun Inootv of » j c»»c» feneimtfve trthntb fi tie chtiw thet 
did blood oenr from ibe i rni m t Thii fact u» the articokr cmitHiie tN'o ethcr 
probably tcnooati for lomc of the wrofa faictl« oaron fint or artibyedtje^f^^ 
Dccrcwfa of the oeteoarthntk femoral bead sod at cedealt is Immaterial tithe end -ewnb^^*^ 
Ibe —try time explains ahy fortber oecratts of de r e iw ration and fibrfllBli'* wrx 

the fem oo l bead Is rareh teen after arthroplaatic th^liHunjr aod aderoab frf 


HARMON ARTHROPLASTY OF THE HEP FOR OSTEOARTHRITIS 


353 



Ti iiTimed 116 ^"^ — ^ 
covered wilh cup 

Fig 8 Capping the tnmmed head and replacement of it into the 
acetabulum 


These changes have been described by Axhausen, 
Phemister (34, 36), Kistler, Lang (24, 26), and 
others, to whose wntings the reader is referred 
for details The first change m the articular carti- 
lage IS a change in the staining reactions of the 
matrix which is the familiar gross increase m 
translucency and change in color The matrix 
then becomes fibrillated, the direction of the car- 
tilage pits being both vertical and honzontal 
Deposits of calcium are seen in the cartilage, and 
pleats and cavities appear in the cartilage The 
usual orderly arrangement of cartilage cells m 
articular cartilage is superceded by a “disordered 
appearance,” and the viable cells are placed m an 
abnormal fibrous matnx All transitions can be 
seen at times bebveen normal cartilage and fibro- 
cartilage 

Continued imtation of movement is probably 
responsible in some degree for changes that take 
place m subchondral bone Beneath areas of 
cartilage change, osseous trabeculae thicken b)'^ 
appositional growth of osteoid tissue The osseous 
subchondral plate itself thickens by the same 
process Bony sclerosis also occurs by the process 
of enchondral ossification under areas that are 
better protected by cartilage Proliferation of 
bone by the process just descnbed occurs at the 
margins of the jomt, and pushes cartilage before 
>t, thus forming marginal osteophytes The 
ebumated and polished appearance of sub- 
chondral bone IS due to the tremendous thicken- 
mg of this latter structure m addition to the pohsh 
It acquires by friction Elsewhere, especially at 


some depth beneath the osseous cortex, the tra- 
becular pattern is thinned, and cyst-hke struc- 
tures contaimng fatty tissue are seen Other 
cyst-hke cavities (Fig 4a) are seen bned by fibrous 
tissue The preponderance of these latter struc- 
tures in certain cases has been responsible for the 
roentgenologist introducing the descriptive term 
of “senile cystic arthritis ” It is but a type of 
degenerative arthntis 

ETIOLOGY AND PATHOGENESIS OF 
OSTEOARTHRITIS 

Thirty-seven, or 39 4 per cent, of the 94 pa- 
tients upon whom records were available at the 
Guthne Clinic and the Robert Packer Hospital, 
could be assigned to the group of secondary osteo- 
arthritis (Figs 3, 4, and 5) The remainder, in- 
cluding many in which wedge-shaped infarcts of 
the femoral head were present, was classed as 
pnmary It is possible that, if roentgenograms 
had been made at earher dates in some of the 
latter cases, many would have been placed in the 
categorj^ of secondary cases The causes of sec- 
ondars' osteoarthntis of the hip are given m 
Table I, and some illustrations of this type are 
shown m Figures 2 to 5 These findings are in 
agreement with those of Plewes, Gihnour (14), 
and Wiberg The first mentioned, in renewing 
242 cases from an Enghsh orthopedic hospital, 
found that m 47 9 per cent of his cases a definite 
prehmmary disorder, often an adolescent hip 
joint disease, had caused enough damage to be 
later follow ed by osteoarthritis Presumably the 
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TABLE I CAUSES OF SECONDARY OSTEOAR- 

THRITIS OF THE HIP 

Juvenile and adolescent 
Coxa plana (Leg^ Cah 6 Perthes’ disease) 

Shpp^ (or shpping) upper femoral epiphj-sis 
Septic arthnbs (mth or inthout dislocation) 

Childhood arthritis (Still's disease) 

Congemtal dislocation of the hip (\nth or without opera 
bon and/or reducbon) 

Congemtallj inadequate acetabulum 
Congemtal anomahes of the upper femur 
Coxa vara of other types (rickets, osteomalaaa, etc ) 
Adult 

Injury (followed b> asepbc necrosis in femoral head) 
Fracture of the pelns into the acetabulum 
Fracture of the femoral neck 

Traumabc dislocabon, comphcated bj late axascular 
necrosis 

Rheumatoid-arthnbs 
Sepbc arthnbs 

Protrusio acetabuh (Otto pelvis), traumabc or infecbous 
m ongm 

Paget’s disease of pelvis and upper femur 
Caisson disease 

Chondromatosis and osteochondnbs dissecans 
Lues (painless “Charcot” hips) 

type of atrophic arthntis, the partial mtrapelvic 
approach recenth descnbed by Smith-Peterson 
(44) should be used It is seldom necessar>' to 
make such an extensive dissection in patients upon 
whom arthroplasty is being performed for osteo- 
arthritis 

The technique recommended requires minimal 
detachment of muscles since it is felt that hip- 
joint motion is only further weakened by exten- 
sive dissection An 8 to 10 inch honzontal incision 
is made in the upper antenor thigh, the upper 2 
inches of which curves outward from the anterior 
supenor ihac spine, along the antenor iliac crest 
(Fig 6, inset) This latter structure is exposed, 
and the subcutaneous incision is extended down- 
ward along the outer border of the sartorius mus- 
cle The upper 4 inches of the sartonous is de- 
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Fig II a, PreoperabvE roentgenogram of Case 6, sec- 
ondary osteoartbnhs following an adolescent sbpped upper 
femoral epiphjsis and aseptic necrosis in the femoral head 
Mobon at this time was limited to flexion only b. Roent- 
genograms 6 months after operabon Note Idle improved 
mechanical condibon of the hip and that nearly all excess 
bone was on the femoral head 

fined, its origin removed, together with a frag- 
ment of cortical bone, from the antenor superior 
iliac spine A portion of the origin of the tensor 
fascia lata and the extreme lowermost fibers of 
ongm of the gluteus minimus are detached by 
subperiosteal dissection from the lower antenor 
iliac crest Care should be taken to detach only 
the minimum of muscle in this last maneuver, it is 
never necessary to detach the fibers of the gluteus 
medius when the hip remains movable The 
total length of the muscle detached from the 
iliac crest never need exceed 2 inches and is often 
less By retracting the detached sartorius dowm- 
ward in the wound, the antenor infenor iliac 
spine IS exposed, and the ongm of the tendinous 
head of the rectus femons is defined It is then 
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5^ Photographs lUustrabng the range of acbve ternal rotabon, b, external rotabon, c, abduebon, d, 
non 9 months following operabon in Case 6 a. In flexion, e, bending f, squatbng 
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The femoral head should be reduced to a 
volume defimtely smaller than normal circum- 
ferential size Often one-third to one-half of the 
mass of the pathological femoral head is re- 
moved inasmuch as it usually is increased in size 
(Figs 7, 10, and ii) The amount of bone removed 
averages from 50 to 80 grams Osteophytes are 
tnmmed from the head-neck margins, a plane of 
division hemg easdy found between these new- 
growths and the normal cortical bone of the neck 
All types of osteophytic vanations will be foimd 
from a margmal rmg at the head-neck margin to 
gigantic osteophytes that bndge the entire neck 
and are contiguous with trochanteric bone When 
wedge shaped areas of osseous necrosis are present 
m the femoral head, they are easdy recognized by 
the yellow avascular appiearance contrasting to 
bleedmg bone about them The head is reshaped 
without speaal attention to them, except to re- 
duce the total head volume to the m inim um in 
this special instance and thus to shorten the longi- 
tudinal neck diameter Care must be taken to 
trim the head symmetncally in relation to the 
neck, since the osteoarthntic changes have usually 
rendered it asymmetrical 
Penacetabular osteophytes are removed by a 
curved chisel from an extra-acetabular approach 
Since they frequently develop m the origin of the 
diofemoral and pubocapsular ligaments, portions 
of the acetabular attachments of these hgaments 
are frequently tom in their removal No special 
attempt is made to reattach the hgaments If the 
detachment is extensive, portions of the ligaments 
are excised, hut since removal of penacetabular 
bone IS seldom extensive, a fair reconstmction of 
the capsule can be obtained and is recommended 
The acetabular surface is not attacked unless it 
is extensively ndged by cartilage pleats and by 
islands of surviving cartilage, in which case, the 
osteocartilaginous surface is carefully smoothed 
by shaving ofi excess cartilage Bone removed 
and some of the surface changes are illustrated in 
Figure 9 

The presenting and raw osseous surface of the 
reduced femoral head is then smoothed with the 
cup reamer and capped by a loosely fitting 
methacrylate hemisphere In most of our cases, 
the two smaller size cups were the best fits Care 
should be exercised that the cup is quite loose 
over the head and that the cup does not bmd in 
the acetabulum after reduction of the dislocated 
head (Fig 8) The capsule is then closed loosely 
" hh mtemipted fine cotton sutures The muscles 
are reattached with the same suture material, the 
Qcep fascia is closed with interrupted cotton su- 
ures, and the subcutaneous tissues is approxi- 
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Fig 14 a, Preoperative roentgenogram of Case 9, osteo- 
arthritis secondary to possible juvenile pyogenic arthnbs 
In this instance the new bone is both acetabular and from 
the head neck junction Note the large supenor osteo- 
phyte and the moderate sized adductor osteophyte b, 
Postoperative roentgenogram Note that the acetabulum 
is deformed, its cavity opemng more anteriorly than anter- 
omfenorly 

mated by the same method, with care to bury 
the knots well beneath the skin The skin can 
then be approximated by any of the recognized 
methods 

POSTOPERATIVE TREATMENT 

For the first 2 to 3 weeks the limb is held by an 
internal rotation strap of broad adhesive and by 
Buck’s extension (7 pounds) applied to tlie leg 
The balanced Hodgen or Thomas splint with a 
Pearson attachment can be used for limited active 
and passive motion to both hip and knee Both 
are started within a few days after opieration, as 
soon as the muscle and wound tenderness w’lll 
permit Dunng the third week. Buck’s extension 
IS used mtermittentlj for a week and the patient 
IS up m a wheel chair and begins sj'stematic exer- 
cise in the physiotherapy department Active 
and passive exercises are then given daily for 
both hip and knee The patient is instructed to 
devote 10 minutes of e\ ery waking hour to com- 
binations of quadnceps setting exercises, and ac- 
tive flexion and abduction of the hip There is no 
danger of dislocation of the hip The patient is 
allowed to walk w ith tlie aid of crutches, support- 
ing body weight largel} on the normal leg, from 
25 to 28 daj s after operation Full weight bearing 
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Tig i6 Roentgenograms before, a, and after operation, b Note the restoration of 
joint space and the tnmmed distal fourth metacarpal head m the latter view 


Case 3 Male, aged 60 years, suffered from multiple 
osteoarthritis chiefly affecting the lumbar spine and the 
left hip, although there were definite changes in the right 
hip and m both knees The duration of this process was 
2 to 4 years prior to operation In the 4 months prior to 
operapon he had had 6 or 7 acute attacks of pain in the 
right hip which necessitated his being off work for several 
days on each occasion At operation on the nght hip, 
marked changes of degeneraPve osteoarthntis and many 
marginal osteophytes w ere found on the head The bone 
of the femoral head was ebumated and avascular, the latter 
changes extendmg into the head in mulpple w edges One 
third of the entire mass of the head was tnmmed away, 
with no attenpon to the distnbuPon of avascular bone 
The hyperPophied supenor and antenor ledges of the 
acetabulum were removed with a chisel from an intra 
capsular approach In this case the remains of the hga 
mentum teres were present and a shght ooze w as idenpfied 
from the pronmal end of this structure, after dislocapon 
Follomng operaPon, the patient has never been able to 
walk without his crutches, except in his house He has had 
two or three attacks of pain in the opposite hip and in both 
although the hip on which the arthroplasty was 
P^rtormed has been the site of greatly increased moPon 
and he has been rebeved of pain m this mp 

This case is now considered as being an error 
m selection (age, poor muscle strength, and multi- 
ple osteoarthritic involvement, the symptoms of 
which are moderately active at the present time) 

C\SE 3 Male, aged 40 years, dated the onset of his dis 
to World War I While m the armed forces he re 
cciv ed an injury to his hip without fracture He had always 
Had some pain and disabihty in the hip during the 20 years 
*'H'tHcdmg the injury, but these symptoms had become 
gradually worse during the 4 or 5 years prior to being seen 


at the Guthne Cbmc and the Robert Packer Hospital 
Roentgenograms showed far advanced osteoarthnPs of 
the left hip (secondary) The joint space was almost com- 
pletely obliterated and there were large osteophytes both 
on the margins of the acetabulum and the femoral head as 
well as sclerosis and small cysts vnthin the head Dunng 
the imm ediate i year pnor to operation the pain had been 
considerable most of the time and had forced the piabent 
to resort to alcohol and to crutches for rehef At operation, 
a large number of penacetabular osteophytes were seen and 
removed, espeaally from the antenor and infcnor margins 
of the acetabulum Tbe bone of the head and trochanter 
was united over the anterosupenor portion of the tro- 
chanter by an osseous bndge. It was estimated that the 
head was tnmmed to one half its previous proportions 
The weight of the bone removed at operation w as 82 grams 
In the outer third of the head a large quantity of avascular 
bone was encountered dunng the tmnrmng process The 
head was then capped with a plastic cup, after it had been 
smoothed with a female reamer Following operation, the 
paUent progressed accordmg to schedule and was dis- 
charged s weeks after operation Further postoperative 
course was ideal, except for one bout of an acute exacer- 
bation in the nght hip occumng 4 months after operation 
At that time, agamst our advice, he had gone without Ins 
crutches for 2 w ecks and had partiapated m some unusual 
exerases The pain again disappeared following great re 
stnction m his activities Fourteen months after operation 
the patient reported, on a fonowr up visit, that he was on 
his feet 8 to 12 hours per day and suffered no pain Activ e 
motion was about fa of the range of passive motion 
(Table H) 

Case 4 Female, aged 64 years, had begun to suffer pain 
in the nght knee (referred pain from the nght hip) 8 j ears 
pnor to admission to the Guthne Chmc and the Robert 
Packer Hospital On admission the patient had markedly 
restneted motion at the nght hip (Table II) which was 
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HARMON ARTHROPIAST^ OF THE HIP FOR OSTEOARTHRITIS 


al\va\’S guarded b) mu'^lc '.pa'^m and pain Arllirotomj 
w-as performed under spinal anc<;thcsn \\ hen the femoral 
head uas dislocated it was found that there uais an ca 
tcnsirc sa’stem of penacetahular osteophates present, but 
the cartilage avas m fair condition, hemp the least dc 
generated and aaom of anj of the cases in this senes The 
head aa-as trimmed about one third, capped aaith a holloaa 
plastic hemisphere, and replaced 1 lie patient’s post 
operatiae course aaas prolonged somewhat requinng her 
to remain in the hospital for lo aaeehs folloaaang operation 
Cona alescence aaas further complicated ha a slight but 
persistent anerma (hemoglobin 58 to 65 per cent, raid blood 
cells, 3,300,000 to 3,700 000 per cubic niillimetcr) Diet, 
hematimc drugs, and transfusions appeared to influence 
the anemia but little. Cona-alescencc aaas further pro 
longed b) the patient dtra eloping laanphcdema of both 
loaver eitrcnuties bcloaa the knees This latter aaas partial 
1 > controlled hj Unna’s paste boots 1 olloaaang the opera 
Uon, this patient has been able to get about onlj aa itb the 
aid of crutches, largclj because of the complications noted 

This case is considered a poor result because of 
the nonorthopcdic complications, although a good 
mechanical result aaas secured in the hip This 
case IS also considered a poor selection (age, 
persistent anemia, muscle aacakness, and edema 
of both loaaer extremities) 

Case s Female, aged 45 >ears stated that aahen she 
avas 9 )cars of age she had fallen from a roof injuring her 
hip This aaas folloaaed by a prolonged cona-alesccncc 
There had alaa-aj’s been some pain m the hip from that 
tunc (sccondarj osteoarthnUs) Fifteen jears prior to 
operaUon the pain reached an anno>nng point and had been 
graduallj progrcssiae during this latter penod Prior lo 
operaUon she could aaall onlj one or taao blocks due lo 
pain and disabihty of the hip \t operation, a slab of bone 
I 5 bj 1 cenUmeter aaas found in the anlcnor portion of 
the capsule. The hip aaas found to be blocked in abduction 
by arUculaUng osteoph>tcs on the one side from tlic head 
and on the other side from the ccra icolrochantenc region 
After dislocaUon, the head aaas found to be egg shaped, the 
large adductor osteophyte being one portion of the mesial 
projeeUon of the head The head aaas reduced to about 
one half its former volume, capped aaith a holloaa plasUc 
hemisphere, and replaced The range of poslopcraUac mo 
Uon IS shoaan in Table IJ The jiaUent has been entirely 
of pain but conUnues to haac a slight gluteal gait 
arhich has been CTeatly improved bj a o 5 inch lift on the 
shM heel of the leg operated upon 
Case 6 Female, aged 29 jears had had pain and sUff 
ness m the right hip for 12 years pnor to operaUon On 
ireful quesUonmg the patient stated that ‘ hip joint 
disease had been diagnosed at the age of 12 and that 
roentgenograms has been made of the hip 10 years pnor 
w me Ume she consulted me at the Guthne Clinic and the 
imbert Packer Hospital These roentgenograms w ere avail 
u 'dspecUon and showed some changes in the hip 
wnich were probably those of an ancient slipped upper 
emoral epiphysis, and secondary osteoarthnUs (Figure 
uj A large wedge shaped infarct was located in the head 
ms infarcted area had remained almost unchanged in 
oentgenograms through the 10 year penod Phjfsical ex- 
aimnation showed that the nght hip had been converted 
into a hinge joint (Table II) At operaUon a large ledge 
“detabular new bone was found to project 
^dMuj^norly A large exostosis from the femoral head 
fra corresponding structure onginaUng 

m the trochantenc region, explaining the patient’s lack 
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of rotaUon and abduction After dislocaUon of tlie head, 
this structure wis found lo be wedge shaped, and the rela- 
tion of the neck to the head w as greatly distorted The head 
was tnmmed to half its former volume, s° grams of bone 
being remoted The bead was then capped with a plastic 
cup and replaced The capsule was loosclj' reconstructed 
with interrupted sUtches of silk The paUent made a terj 
rapid recovery from the operaUon and discarded crutches 
3 months later hen last seen 13 months following the 
operation, the range of motion in the diseased hip was 
pracUcallj normal (1 ig 12) The patient complained of no 
pain and had been e.xtrcmclj activ e for manj months on it 
C\SE 7 Male, aged 47 years, stated that 10 jears prior 
to being seen in the Guthne Clinic and the Robert Packer 
Hospital he had had an acute attack of mulUplc arthnUs 
which had left both hips fairlj stiff However, he had been 
able lo get around with little aid except from canes unUl 
jears pnor to admission lAt that Ume the pain had be 
come so severe and conUnuallj disabling that be had re- 
mained in bed for i}i jears pnor to admission 

Upon examination, both lower extremities were found 
to be almost fixed in 45 degrees’ external rotation and 
slight fle.xion (bilateral osteoarthritis, secondary to atrophic 
arthritis) There was no moUon at any plane about the 
hip except 20 to 30 degrees in flexion PlasUc cup arthro- 
plasties were performed on both hips, 10 days elapsing be 
tween operaUons The findings in both hips were similar 
there was a very fine bne of osteophyUc bone projecUng 
from the antenor, superior, and mfenor porUons of the 
acetabular head On both sides the femoral head was ovoid 
in shape Islands of avascular bone were found in both, 
in addiUon to cartilage dcgencraUon Both femoral heads 
were reduced about one half in volume, 50 grams of bone 
being removed from the left hip and 35 grams from the 
nght The paUent was discharged waUang with crutches 
2 months follov mg the last ojieration This paUent’s 

f ircojicrative and postoperative courses were complicated 
)j obesity which limited Ins postoperauv c e.xerascs some 
w hat \\ nile the paUent has been unable to be ambulatory 
without the aid 0/ crutches dunng the jear succeeding the 
operation, the range of moUon in the hip has been doubled 
and he has secured moUon in abducUon and rotaUon, and 
he has been converted from a bedndden paUent to an 
ambulatory one The outlook is that he will conUnue to 
need crutches, but there is no evidence of rcstncUon of 
motion dunng the year following the operaUon He has 
corajilaincd of no pain dunng the lo months he has been 
fully ambulatory following ojicraUon 

Case 8 h emale, aged 37 j ears, stated that she had been 
in good health pnor to years before admission, when 
she began to suner intermittently from pain in both feet. 
She had suffered intermittently from pam in both knees, 
bolli ankles, and both hips dunng the interval menUoned 
but dunng the lyi years pnor to admission her disability 
was chiefly that present in both hips Roentgenograms 
(Fig 13a) showed osteoarthnUs of both hips PlasUc cup 
arthroplasUes were performed on either hip, the operaUons 
being spaced at an interval of 3 weeks Changes found in 
the hips were similar on the two sides, there being an 
extremely deep acetabulum present (Figure 13b) Osteo- 
phyUc new bone had probferated about the supenor and 
antenor margins of both hips The dislocated head was 
tnmmed to about one half its previous volume, most of 
the bone being removed from the mfenor and mesial por 
tions of this structure Eighty grams of bone were re 
moved from each hip, and the paUent was discharged 
from the hospital 6 weeks following the second operaUon 
Dunng the succeeding 9 months she has maintmned the 
amount of passive and acUve motion present upon dis 
charge This patient, however, has complained intermit- 
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withdrawing 9 5 cubic centimeters of blood into 
a syringe containing o $ cubic centimeter of a 
I 100 (Elution of hepann In order to prevent 
clottmg of the unmodified blood the syringe, 
previously chilled, was coated with mineral oil and 
the blood immecliately transferred to paraffin- 
hned test tubes packed in ice The blood was 
centnfuged for 5 to 7 mmutes at 2750 revolutions 
per mmute in lai^e metal cups filled with ice 
In some of the early experiments lung extract 
was used to promote clottmg of the plasma The 
lungs of a small mouse were removed asepticallv, 
washed with a small amount of physiological 
saline solution, minced, and then ground in a 
mortar with the addition of 10 drops of normal 
saline solution The suspension was then cen- 
trifuged and the clear supernatant fluid used as 
the clottmg agent It was thought that autologous 
tissue extract as the clotting agent might lessen 
the local postoperative reaction, and muscle was 
investigated for this purpose Although muscle 
extract was not as efficacious as lung extract m 
inducmg rapid clottmg, satisfactory results were 
obtained when the muscle extract was prepared 
in a specially concentrated form The tissue was 
removed from the gluteal region about 2 centi- 
meters above the site of the proposed nerve suture 
and the precaution was taken to keep the trau- 
matized area separated from the sciatic nerve 
by intact muscle A piece of muscle weighing 
about 2 grams was excised, mmced, and ground m 
a mortar with sand and 7 to 10 drops of normal 
sahne solution The suspension was revolved at 
maximum speed m an angle centrifuge and the 
supernatant fluid was then removed by pipette 
The technique of perforrmng the nerve suture 
m rabbits consisted m bnngmg the retracted 
stumps together by means of fine jeweler’s forceps, 
depressing the junction into the fascial and muscle 
bed so as to form a trough, and adcbng first 5 
drops of plasma and then i drop of tissue extract 
The fluids were thoroughly mixed m stlu and then 
about 2 to 3 drops of the mixture were withdrawn 
into a pipette to reduce to a minimum the amount 
-of clot remaimng as suture material Although 
clottmg occurred m about 40 seconds the nerve 
ends were held together with the forceps for about 
4 mmutes to make certam that the clottmg pro- 
cess was complete After release of the forceps, 
separation at the suture site frequently occurred 
Usually the clot was removed after such separa- 
tion and the procedure was repeated 
Silk suture of the sciatic nerve was done in 
Some cases for the purpose of companng the 
TOultant tissue reaction with that which followed 
plasma clot suture The technique of the silk 



loops in the base of the air foam collar, A The handle, B, 
of each rail is held m place by a wire loop, L Metal clips, 
C, are apphed to the fins, F, of the mold The chps serve 
to tighten the grip of the air foam collars and thus prevent 
retraction of the nerve as well as leakage of plasma Plasma 
IS introduced mto the mold through the funnel, N 

suture consisted m using 2 silk stitches on opposite 
sides of the junction Each suture consisted of 
I of the 3 component strands obtained by un- 
raveUmg fine number 4 silk An attempt was 
made to confine each stitch, so far as possible, to 
the nerve sheaths 

Usually both saatic nerves were cut and differ- 
ent suture matenal was used on the two sides In 
a few instances the nerve was cut, and the ends 
were held together for 4 minutes as for clot suture 
but were not actually sutured In a few other 
instances, nerve suture was attempted with 
whole blood Closure of the wound was earned 
out m a umform manner m aU cases Interrupted 
fine silk sutures were used in the fascia covering 
the muscle and the skm edges were approximated 
with contmuous fine sflk sutures 

More recent experiments have been earned out 
in dogs The experiences gamed from the opera- 
tions in rabbits made it clear that the surgical 
technique employed m these animals was made- 
quate One of the most senous difficulties lay 
in the fact that the procedure of holding the nerxm 
ends m apposition at the base of a trough formed 
by the neighbonng tissues permitted the added 
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ai by the Bodlan technique fx ** *”°^ ^ 
nerre fiber*. I a few bUance* ^ *!fT5rrr 

tbe nerve jnnetioo wa* cat 00 the ^ 

tome and the iectioo* were treated hh w«r 
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TABLE n -INCIDENCE OF SEPARATION AND DEGREE OF HISTOLOGICAL REACTION 
ASSOCIATED MTTH VARIOUS TYPES OF NERIT: SUTURE IN DOGS 


of suture 

No of 
operations 

Number of operations in which separation 
of nerve ends was observed following 
suture^ 

Intensity of tissue reaction 
j showing number in each group 

+ 

++ 

-H-+ 



Unmodified doj; pJosmat without 
clotting agent J 


5 

8 

4 

2 


Unmodified dog plasma with rabbit 
clotting globulin 

■ 


4 

2 

I 


Unmodified dog plasma with 
autologous muscle extract 

H 

I 

2 

2 

I 


Hepaniuied dog plasma with i 

rabbit clotting globubn ' 

13 ^ 

4 * 

7 

5 



Heparimied dog plasma with 
autologous muscle extract 

3 

0 

2 


1 


Whole blood 

2 

2 


2 j 



Stlk 

11 

0 

8 ! 

3 



Nen.'e cut but not sutured 

I 

I 

I 





*SeparatIon of nen’e ends was obsenTd at autopsy In each Instance rather than Immediately after suture at operation 

tHomologous plasma was used in a instances In which the intens{t> of tissue reaction was i plus and 2 plus in the remaining expenments with 
clot suture, autologous plasma was used 

ta anunals in this group and i In which hepannized plasma with rabbit dotting globulin was used were not studied histologically 


nitrate according to the Gros-Bielschowsky tech- 
nique for impregnating axis cjdmders Segments 
of the nerve distal to the suture site were cut and 
Gros-Bielschowsky and Weigert-Pal prepara- 
tions for the staining of axis cylinders and m> ebn 
sheaths were made 

Measurements of tensile strength of clots pre- 
pared from many samples of rabbit, dog, and 
human plasma were earned out The values were 
obtained by an improvised method which proved 
simple and, m its final form, gave fairly con- 
sistent results (4) A detailed report of these 
studies will appear in a separate communication 
(i) 

results 

Of 41 instances m which all types of plasma 
clot suture were performed m rabbits, immediate 
and complete separation of the stumps to the 
ertent of i miUimeter or more occurred in 13, or 
almost one-third, of the total number (Table i) 
In 8 of these instances the separation exceeded 
2 millimeters There were 6 additional cases in 
which good apposition of nerve ends was present 
at the time of operation but in which subsequent 
examination of the suture site at autopsy re- 
vealed complete separation of the stumps The 
total number of oj>erations in which early or late 
separation occurred was 19, an incidence of about 
46 per cent The highest mcidence of separation 
Mcurred in those cases m which suture was per- 

onned with the use of cockerel plasma clot It 
snould be noted that cockerel plasma clots differed 
s nkingly from clots prepiared from human, dog, 


or rabbit plasma m being relatively nonre- 
tractile, inelastic, and friable 
In the operations on dogs separation of nerve 
stumps occurred m 13 of 44 instances, or 29 5 
per cent of the attempted sutures which included 
a variety of types of plasma clot (Table 11 ) 
Reduction m the mcidence of separations was 
attnbutable to improvements in technique re- 
sulting largely from the use of the sutunng mold 
The intensity of the tissue reacbon at the suture 
site was evaluated after comparative study of 
histological sections of the nerve junction ob- 
tained at variable penods after operation The 
reactions, ranging from i plus to 4 plus have been 
recorded m Tables I and II 
In the dog and rabbit the tissue reaction at the 
suture site was often very shght In many 
instances the reacbon was charactenzed by the 
appearance of a few connective tissue fibers and 
an occasional thin waUed blood vessel, lympho- 
cyte, monocytic cell, plasma cell, polymor- 
phonuclear leucocyte, and fibroblast Micro- 
scopic exarmnabon of the nerve several days after 
sutunng with plasma clot revealed a small amount 
of granulation bssue at the suture site (Fig 2), 
with homogeneous or granular eosmophihe ma- 
lenal which represented the residual fibnn of the 
plasma clot Lipophages were somebmes present 
in moderate numbers at this stage Weeks later 
almost no signs of inflammatory reaction with the 
exception of a minimal increase of fibroblasts and 
connecbve tissue were observed at the nerve 
junction (Figs 3, 4, and 5) In some instances m 
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Fig 4. a, above, Photographs of a dog’s sciabc ncn es 
sutui^ with autologous unmodiGed plasma 35 days be- 
fore specimens were obtained Nerve on left i\as sutured 
with II drops of plasma rmxed inth i drop of rabbit 
clotbng globuhn, that on nght with 8 drops of plasma 
and I drop of autologous muscle extract, b, Section 
through suture site of nene shown on left in a Suture 
site, mdicated by arrow , is almost minsible Hematoxyh- 
neosin stam X 25 

reaction subsided an increase of collagen and 
reticulum at tbe suture site became apparent 

The hssue reactions of intermediate grade (+ + 
and +++) consisted of lesser focal accumula- 
tions of monocytic cells and lymphocytes (Fig 
7a) At times poljmorphonuclear cells with 
multmucleated giant cells, plasma cells, thm 
walled blood vessels, fibroblasts (Fig 8a), and 
connective tissue fibers were present in moderate 
numbers These mteimediate reactions usually 
occurred when heterologous plasma (human or 
cockerel) was used although occasionally they 
also followed the use of autologous plasma clot 
or silk suture (Fig 8a) 

In general it may be stated that less cellular 
reaction occurred when autologous rather than 
heterologous plasma was used (Fig 9, a and b) 



However, no appreciable differences in cellular 
response were found following autologous as con- 
trasted with homologous plasma clot suture At 
times less inflammatory changes followed suture 
with plasma clot than with silk but these differ- 
ences were not consistent It is uncertain also 
whether the use of different clotting agents such 
as mouse lung or rabbit muscle extracts or rabbit 
globuhn caused any added tissue reaction above 
that resulting from the use of spontaneously 
clotted plasma 

In those instances in which whole blood was 
used as the suture material, granulation tissue 
composed of thin walled blood vessels wnth an 
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Fig 8 photomicrographs showing tissue reaction 28 days, a, left, and 48 days, b, 
nght, after silk suture Note the foreign body giant cells in a and the connective 
tissue encapsulation of the silk mb X 1 28 5 

EVALUATION maintain nen'e ends m good apposition until 

In order to quabfy as desirable nerve suture union by fibroblasts or Schwann cells occurs 
material, plasma clots must not provoke excessive Clots formed from 7 to 15 drops of autologous or 

inflammatory or fibrotic reaction of tissues They homologous plasma appear usually to fulfill the 

must, moreover, possess sufficient strength to first requirement Under the conditions of the 


ng q Photomicrographs showing minimal histological reacUons at suture site, a, 
20 da>s after autologous unmodified plasma and b so daj-s after autologous hepann 
ized plasma clot suture X 136 In c ner\c libers arc shown stained bv \teigert Pal 
technique in portion of nerve 10 centimeters distal to suture site speamen obtained 
OS daj-s after autologous unmodified plasma clot suture X 68 All sections seen in 
Figures 6, 7, 8 and q (except Fig gc which is stained b\ the Weigert-Pal technique) 
represent suture sites on saatic nenes of rabbits stained with hematoxy lineosin 
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STOGni\ GYN’ECOUX;\ A\7) OBSTETRICS 


fTperiments u amwd out In Uw pmcnt ttndv 
tbc cIdU filled to meet Ibc *ecEsnd re<jnlfmcBt U 
t high pTDjxirtkm of huUncm, Ilcmexer It must 
be lememoeTed thst no (onn of bnnutillntloQ 
o( the Innbt m attempted folVnmg opentioo 
Id more recent experijnenti, foQcnr^ 
clot autare of the Kfatlc neire, the hma bmbs 
have been ImmobBued b> means of plasterof 
raris casuin sixh a posiuoo as to remove tensfea 
from tbc sntare site. Cooditloos are thus reod- 
ered more £a\'onble for plasma dot tatorc. 
m>en tensfen exists at the sature site piama 
dot fotnie is conUalndfcated iJoce the risk, of 
separation of aen-e stomps is too great. 

It most be emphasised that trauma to the 
oerve ends daring their maaipuIatKO as veO as 
Injury to muscle or other tissues aroond thenerre 
or banonhage In the region of the satore alia aB 
tend to aggia\ate the [adainmator> respo n se of 
the tmoes. MUnterpretatkaii ma^ thos arise as 
t the amount of reaction attribotahfe to the 
presence of the pbxma dot. It U peobabte that 
the histological reaction observed In asaodalioo 
ahh tome w the *toaus t)^^! of ntuie materuJ, 
espectaJJy in our earlier opitTatiacLS is rahhits was 
due in part to *xh tnmm or b et u or iba ge. How 
ettr ipedal ore wu taien to avoid toA pitfalls 
In hter operations and it semns Uir t eoodode 
that tbe differest hktotngicaJ metkes ahkfa 
occorred foBoatof tbe ose of varuos sulore nn 
tei^ malted principally from tbe snUuocc* 
mentiooed. 

The gteatCT lolecfit) of the ioilamiimtoe) re 
action sronnd nerve pmetbos sutured with cock 
erd plasma as compared with those in tuch 
h man pkstna was toed is ■ppatentl> at kasi b 
put, attributable to the fact that foitibed cock 
ere] plasma was ttsed. In the one case b mtuefa 
unfortified cockerel plasma was used, minimal 
amount of reaction ocenned. It ts possible too 
that the cluck cmbr>'D extract pla)ed rule b 
this greater InBammator} response. That Ihb 
retract is not the most important factor bowesTr 
b indicated by the bteose ntomrostorr leactioo 
which ocennM in the instances oi cockerel 
placTf clot snture b which no ibroe extract was 
ttsed. 


It b u t,t nKman rtttto Mu-n 

plasma and dotting agents ciiae Ins kx 
tioo Uun tnoolojOT oea. Tit 
that less infiammatorj change fe»mll> fcCmJ 
the nse of autoloM rather Uan beutir-^i 
plasma b b keening with the rrsBla cf Lo^ j 
mvestJgatians of nlo^ doti. 

It seems dear that the ose cf tiu boU ohi 
for I more ratEsfactorv nerve setarc. bri 
vantages lie b the fset that it ruatlei ert a 
secura more perfect ahoenwrai of tk km 
stnmpa, h mltiimirrs traatna to the nenr bos 
esr ea^T manipniatinn and h per ajU x the duto 
snjTDond tbe nerve janetkn more cncr7k*riT 
Ihrreby benasbg the stmgth of iheinka. 


COXO-CVIOVt 

1 Cockerel or bniuan pluma clot stUn if 
nerves b rabbits generally lesnlt in rannkia 
ma tory a nd fibrotK m ct Ion thaa dm nB n tr( 
Aotnlogoos fJasma dot setme of oermh 
rabbits and dogs nwasDy retalu h teij Utk b- 
flamaatorv or fibrotk dwngc sod oxiparaTiTr 
tavoraUj in thb respect with ilIL sutete. 

> Se^atko at the sotvt she hnTnth 
fedows pkssa ck>t sut Tt in isbbla whes bl. 
qaanlitm of pbama sre cietL Tbe iaakireW 
separation wu sr^tredabl redaerd b cfeotco 
on dogs by the ese of a spccbl rubber niU eiici 
ivubii the plasma umkraly srocad tbe wLs 
site during the dotting proem. 

4. NmvfllieTsreamlygTepwthrtORhlle^ 
tba fewmed bi means cf phsma dots. 

5 Plasma dot suture offers prisni* u » 

method of securing Junction cf aerye euili 3 

mlntriTal {hstortJou <k DCTye paUem b fail'® 
(n which tbe factor of tensloci at lie aitiift i-‘r 
can be dimhuted. 
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CANCER OF THE STOMACH 

W HILE remarkable results are be- 
mg obtained in the treatment of 
cancer of the colon and rectum, 
cancer of the stomach is far less often cured, 
and the consequence is that most laymen and 
many physicians look upon it as a rather 
hopeless disease Some of this pessirmstic atti- 
tude seems to be justified, for even the best 
reports of treatment of gastric cancer do not 
compare favorably ivith those of cancer else- 
where m the body Since this is so, it behooves 
the physician and surgeon to try to improve 
their results How may this best be done, and 
what IS being done about it? 

With improvements in preoperative prepara- 
tion, technique, eqmpment, anesthetic meth- 
ods, and postoperative care, surgeons have 
greatly widened the field of operability and 
the extent of operative removable in cases of 
cancer of the stomach Total removal of the 
stomach, which was regarded as a rarity only 
a few short years ago, is now a more or less 
standard procedure, and every large dime in 
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which much gastric surgery is done has its own 
senes of total gastrectomies While the results 
of total gastrectomy have not been too bril- 
liant, the aggregate of patients who have lived 
for one to several years after such an extensive 
procedure m reasonably comfortable condi- 
tion must be considerable For example, from 
the Massachusetts General Hospital alone m 
1938, Arthur Allen* reported 16 cases of total 
gastrectomy, 8 of which “left the hospital in 
a comfortable state of health ” In addition, 
m nearly every large dime, surgeons have in- 
creased the number of patients operated upon 
by enlarging their critena of operabihty For 
example, at the Cmannati General Hospital 
in the years 1932-1936 mdusive, 42 per cent 
of the patients in whom cancer of the stomach 
was diagnosed were operated upon, the others 
being deemed inoperable, and in only 9 per 
cent of these were resections done In the 
years 1937-1939 inclusive, 50 per cent of the 
patients with gastric cancer were operated 
upon, and m 43 per cent of these resections 
were done The same sort of experience has 
been noted m other hospitals 

The increase in percentage of operable cases 
is m part due to earlier diagnosis and treat- 
ment, but in even greater part to a wilhngness 
on the part of surgeons to perform resections 
m patients who previously would have been 
regarded as moperable One cannot, of course, 
expect excellent end-results when many border- 
hne cases are treated by resection, but often 
some months or years of reasonably comfort- 
able life are given to patients who otherwise 
have a rmserable outlook With increases m the 
operability, the surgeon has added wider ex- 
tent of resection to the cases which he regards 

■Am I Surg 1038 39 35 



MEMOIRS 


GEORGE CRII E 

1864-1943 

O KE of the meat mnaikidilc camra In the history of \iwTicM cu^m 
I came to a ckae 1 q the death of Dr Georp CrOe at the ClcAttand CEak 
Ho^tal on January 7 1943 The fatjJ fHoeia wit doe to rahiniK 
bacterfaJ codocanQlIs tod Streplococcu* faecalU icptlecniia. 

Dr Crile was bom io Chill Ohio \o\Tmbcrii 1S64, the aon of ilnrhad lod 
Martha Dttdi Crilt. He graduated from OWo Northern UoIrmstN aod frwa 
Hoofter Medical School, DOW Ueatem Rcaei^n UnlvTfMtr In 18S7 Dunngtic 
r»cTl two Anan he ituiflcd In Menna Paru, aod lijodon aod upon hh rrtare 
becarae lecturer and demonstrator fai histology and nbacqncntl) prof f or of 
pcindplca and practice of furgery at Wooster Unn'enJly He ans proieaDr d 
lurpeiy at Weatem Reaerve UDurrrilv and iury T O D to the late^ 
from iQii to 1924. la tQSi he and his awcootea rtUl£ihed the CV^‘elcad 
CTinlc and In 1924 cooipfeted the Qerdiand Gloic HospdiL 

Dr CrQe 1 life ns one of amaalng coerg} which be malnlalnrd op to Ibe 
lime of bk final illness. It was oot carprUag that a mao of locfa persoeality of 
»uch Initiative dnving power and md^jeodace of thought ibould have bccooe 
known throughout the entire ampcal world, Hbeapodt} foe inakin* ftfcndi* ba 
Infectious entbusuim hk optlmUm, aod his unfaHmg cmn l e a v to hit ts d»f i ot< 
and hb stall made %niiton to hb dlnlc as w^come as be hlmsell was whmw be 
traveled, fib di\-ersit> of interests and accorapUihraents provides nnDmrted 
material for a biograplucal sketch but ft fa onli possible to refer bnefli to Iboe 
actiinties which will be accepted as representing at least some of hb DotrswtIi7 
achiev-emenla. 

Asasurgcoo Dr LrOe 1 reputation was based on unusual profcssioQal 
ments and piersonal attributes. He was a master craftsman and etponent of the 
art of turgerv It au thb superlative technical sUtl and all that It hnpTicdsbJci 
led to his ini'esligatcOQS os to the causes of surpiral shock aod the tncans of hi 
pm-enlion The tbcoT% and practice of anod-associatkm were the resnlt 
gcoos aarepted thb in pruidple but thei were alw) aware that the primar} 
hi redocing surgical trauma to a minimum was the mnsrmnnale sVlU s.lth ahlm 
earned out even operatbn In thb one i cspc t t alone Dr Crile 
measurably to the ad\*an eraent of surgery In tlus countrv as dil the btc 
Monuhan in the same wa m Great Britain 
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Conspicuous in Dr Crile’s achievements in surgery was his pioneer work in 
the surgery of the endocrme system, particularly m the surgical treatment of dis- 
eases of the thjnoid and parathyroid glands In this field, his experience was 
enormous His mquirmg mind found ample scope in the physiology of the endo- 
crme system and his efforts to connect disorders of this system with other diseases 
and to attempt to control them by surgical procedures have been one of the most 
stimulating chapters in medicine It was this curious desire to explore the un- 
known together with his great surgical skiU which made Dr Crile such a unique 
figure m the surgical profession 

The writmgs of Dr Crile are an accurate measure of his range of activities and 
mterests His early papers were concerned chiefly with results of his surgical 
expenence and, as were other clinical surgeons of his day, he was constantly 
searching for safer techniques The operative procedures which he developed and 
the clarity with which he described them had much to do with the development 
of surgery durmg his lifetime The more important contributions were his 
method of direct blood transfusion, the technique of thyroidectomy, laryngec- 
tomy, the removal of esophageal diverticulum, biliary operations, and the opera- 
tive procedures on the gastromtestmal tract As the sequence of his publications 
is followed, one wdl find evidence of the theory that the human organism is an 
electrochemical mechanism and his studies of the interrelation of the thyroid 
gland, the suprarenal glands, and nervous system from both a chnical and experi- 
mental standpomt became the basis for an approach to the problems of hyper- 
thyroidism, peptic ulcer, and essential hjqiertension With all this activity m 
research, he continued to contribute authontatively the results of his vast 
expenence in surgery of the thyroid gland, m the surgical management of cancer 
m vanous situations, and m diseases of the gaU bladder Throughout all his 
writmgs, one will find a constant effort to reduce mortahty and morbidity of 
operations, and it was in the application of these pnnaples that he contnbuted 
so greatly to his own fame and to the prestige of Amencan surgery 

The development, in 1921, of the Cleveland Clmic and Foundation is a story 
of a group of men who throughout all their professional lives had been assoaated 
m medical practice and thus developed a rapidly growing nucleus of organiza- 
tion These men were the late Dr F E Bunts, Dr Crile, and Dr William E 
Lower, all of whom had been engaged m teaching m the medical school in Wooster 
Umversity and m Western Reserve University and who had been colleagues m 
the organization of the Base Hospital of Lakeside Hospital which was attached 
to the American Expeditionary Force m the first World War When this unit 
returned to the United States m 1919, the Cleveland Chmc was organized and 
has provided such splendid facilities for sound chmcal practice, research, and 
education of graduate students as to bring world reknown to Dr Cnle and his 
assoaates 
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No pre«tCT c\-idei>ce c*a be found of Dr Crile s laazfef %-iuIIt)' Uaa Hi 
Ebflity Ti-ith tH tbcrespoii*rbIlIl> ofoTyiptifne the CIliilciDd FouiidatloQ,to5be 
his time and Interest to so man) pro/cssknal sodetlcs and asKcbtioas He sti 
particularly active In the \iMrican Surjlcal Aaaodalion of nhkb be iraj prei- 

dentlni^aj in the Southern Surslca] Ajwdatkm and In the Astooatkn for tV 

Study of Goiter He was a member of the editorial board of Sctonv Gvxt 
coLOO\ AND Oarrmics, froen tgro to and also bdd umPr oSen In 
sdentlfic journals. 

Dr Crile irai one of rivelet men wbo In 191a fonned a coremSttee lor the tr 
ganiiation of the American CoOegc of Surjtons. He became a member tod 
crentuall} cbalmtaa of tbe drat Board of Kesenti, a posftioo be held ratH kh 
reslgnatioQ b October 1939, rrben be paned on tbe chalmunshlp to Dr Irria 
Abell Dr Crfle was president of the CoOcfc b 1916-17 and upon his resipa- 
tlon as & regent in 1941 he was appofoted to tbe Advisory Counci At the desli 
of Dr Franhlb hfartb who had been Director General of the College oiti 
1933 Dt CrfJe gave Uberally of bis lime and support to the work of the CcBejc, 
pirticolarly b respect to sneh activities as hospital standarduatioo, dmksl 
research, and pabUcatlona. He saw as did othm, that there was needed in iHj 
conntn a sooely of sorgeons more incluiite than tboae societies cf BmSttd tnesi- 
benhip and that such an aasodatbn coold do much to ipre more skilled svpcal 
care to the American p c op d e The approach to this was sound as it was bajrd ce 
accofdbg fellowship b (be College to those surgecaos who right rears or werr 
after gradoatloQ froen medical schori had demonstrated to thrir coOeagors sad 
to tbe State Committees oi the College that they wm cotnpeteot sorteotii. The 
purposes and Ideals of the College fa whlcb Dr Crile so sbcrrcly bcDevcd *ot 
wdl expreseed b\ Dr CrUe bimsril fa the Annual Oration 00 Surgery al the ^ 
Frandsco Clbical Congress in 1935 

It tboaM be borne tn mind (bat we re boOdlna fiot b tbe btcmt erf the fcc/rv-^ W 
jwitasrQy tbe I lerat <3< the people si Urge. n»e talomoWk, the simbw so 
netbodt ol Iraotportslkei (be {BscfaiDety <rf drilurd tsJis h *0 dlslribated «■ the 
rudvet, b) tbe mlBci. eo tbe hlfitw r*. oa nOways ssd Li tbe ti list emy t«OT n « ur 
front line V da ( I the ca>e of so acetdest. dbiwje or a orfksl ^lefstlco H b • 
tary to ha good sareetw I tbe moat moot place 1 it li t hare cee h ^ 

Lo» \iigrir* New \ oei, t* PtritadeWda. Thertfoae cs la«h b ta we N* “ 

there are good sorgeotn all ott Canada ana the LnJled State* aad bei tin 
hamM bebig mbo reqalre* the acirtea td wrftoo e must ha t a food Knftw 
good boapllaL 

An example ot Dr CrOe ibroad expwrlenceb surgical organmtlc«\sblbcl*rt 

that be was a charter member fa the Societv of nitucaJ Surgery which was 
gsnired b 190J end the first meeting wu* held b Baltiroore. The tneedngr 
uidudcd mit to diuici in Great Britain and the continent At tbe last devrland 
meeting m 1936 tbe members wUl I am sure never forget the drama of 
Dr Crile at tbe age of seventT two VTwra, ferform criiac ganjdKcectonjr 
b\'p 5 ertensl\T disease 
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In \frica to make a itodv of wild We The fii*dntUnp *tor) of thk tnp m toll la i 
boot wntten 1 \ Mr*. Cnie entitled Skv^ars !« a Jnnf1f Lat^^ralflrr n ifmt 
id-fnlurc 

The pttMing of Dr Crile wW be mourned bj hli colleague*, hb a*»dato, cad 
hu taibtanU aiwJ the turgiol profwdon ol the world will pay tribute to tie 
Inflocnce of a fuperb furgeoo a great ofginUer an ImWatlgabie and oripnl 
a-nrter and a bun\-ant and atlmulatlng pcraonaJltj 
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OF COLONIC STOMAS 
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F ORi^IERLY it was our custom to mau- 
age tlic incision remaining m the wall of 
the hotly after closure of a colonic stoma 
in csscntiallv the same manner as that 
in which other incisions of the abdominal pari- 
clcs are treated After the opening in the bow el 
had been closed, the fascia w’as appro'nmated 
alwec the bowel, and the subcutaneous lajcr 
and shin were closed snuglv A Penrose dram 
was so placed that it extended down to the 
suture line in the bowel For the most part, 
such wounds healed satisfactorih , but occa- 
sionalK rather extensive indolent, subcutane- 
ous abscesses dc\ eloped This w as true jiartic- 
ularK when fecal drainage occurred, in such 
caws the fecal fistula sometimes failed to close, 
and subsequent attempts at operatic e closure 
were neecsbarc Infectious commonlx occur in 
incisions made for closure, since some degree 
of conianiination b\ the contents of the bowel 
at the tune of tlie closure cannot be aioided 
and since secondan incisions made witiiin a 
few months thereafter through the scar of a 
prcMous incision arc less resistant to infection 
than an pnnian incisions 1 urthermore when 
1 drainage occurs, there is extensile and 
' oiintniiiination and such drainage is 

not unusual 

l/ ^ M ol 01 Ulc Mn\si eimle Kcsbcsicr 


ANTLCEDENT IM'ESTIGATIOXS 

About 2 1 ears ago, in an attempt to better 
our results, particularli in respect to the de- 
velopment of subcutaneous abscesses and fe- 
cal fistulas, we adopted the method of delated 
closure rccentli advocated bj Collcr and Valh 
for the management of contaminated inasions 
1 hese authors reported that the method , know n 
at that time as “dclai ed pnniari suture,” w as 
first cmploi cd cxtcnsii cli and 1 ts w orth proi ed 
bi French surgeons in 1918 It was found to 
be so well suited to militan needs, and the re- 
sults w hich follow ed its use w ere so superior to 
those w Inch follow cd primari sutureof coiitam 
mated war wounds, that it was soon adojiUf' 
In surgeons in the British and American for< 
Since the time of the war of 1914-1018, , j* 
mctboel has been widcK uscel for the maiM ■ 
nient of contaminated lacerations (3) 

T he terms ' dclaa cd closure” and ‘ d> 
priman suture mean es=cntiall\ th t • 
cision is packed open for a time b- < > 
closed Pool thought that the <li‘-E 
twee n ‘ ilelaecd priman '-utiire 
ar\ "Uturc was a niatterof ti'-su' ' 
than of time A ‘‘dclaeed pnn 
one in which the edges can lx 
and will unite without the c'' 
whereas secondan suture is 
epidermis has grown inward 
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died for proper onion The dlsdrictloQ, wc 
coiding to Ilcpbum, wu bued on tbe tppnx 
«ncc of granulAtioni in the wcKmd, ana the 
time for deUNtti pTknjj> lutuie nnuU) »*» 
conskiered to be an\ Ume before the appear 
ante in tbe •wound of granulatiotii -vlfible to 
the naked cyx Hepburn proposed howevTi 
that tbc term be restricted to use in tbm cases 
in which luture b undertaken at the time the 
onginal packing U rcmo%'ed Tbe best retulu 
were found to follow those ckmires done with 
in 50 hours after the original operation 

It u Dot enlirdv dear wh> cklaj of dontre 
of a con t aimnat cd iodsion ibouid rt^ t In fewer 
Infected incisions. At the time tbe method was 
first used it mis assumed that beavQ) cootam 
Inated wounds were not scdtable for suture as 
a result after dfbridemetit smears and cul 
tures were made and the wounds were pecked 
open pending receipt of reports from these ei 
amjjiatloas. If als^ nccmberoforganbiBsof 
*J*y orifberoolTtlcstrepto* 

cool were present thelrvaswriswcrenotcoft- 
sideredtobenutsbiefot suture and were treated 
bv some other methcHd As experience in 
creased berwee-tr itbecameeNddeni that know! 
edge of the t\pe or t)'pes of organisms present 
inthevonud asiudgrab> the results of smear 
and culture could not be rehed on u a bails 
for prediction as to the soccess or faHore of the 
delayed suture MeanwhDe it had become ap- 
parent that Incisions which had been packed 
open (hd far better than those (hat bad been 
sutured primarily Cofler and \ alk cultured 
matensl obtained from ten wounds contamJ 
nated bs discharges from the lower bowel In 
each case there was a preponderance of the 
Escherichia coii with fewer of the Staphylo- 
coccus aureus and anbemoh'tic streptococci 
Matcrlsl from tbe same wounds was cultured 
again after the wounds had been packed open 
forsAbouiv Result of culture was in all cases 
podtlv'c and the ti'pei of organisas found re 
mtlned the same CoUec and \ alk concluded 
that such a method of packing did not ha\T a 
bactericidal effect 

Such evidence suggests that pocking of a 
wound open for a period before closure is ef 
fecled leads to certain changes in the wound 
wMch In turn produce an environment fa 
vorable for the pcrststence of organisna known 


tobepresent On thcbarisofounnirf.^ 
>’alion$, we bdicre that paridng of t xmi 
open for a penod, until tlw turftttj cf ti* 
wound are relativeli dry prerwits to i hrj. 
extent the collection of lerura or Uocdlittt 
wound Such coBectioni in alreah coelcj 
nated wounds irQ] almost ccrtslnh lead tob 
fectioQ of the wocud. In this coarerUa, n 
ma\ ur that Hepburn luted that nr rak 
that had been packed open m aulidpatMi rf 
ddajTd primary suture did poorly HsUwi 
dot had collected beneath tbe pack Apet 
from this, the usual explanatioo (1 t. 6) tr 
the better resolta which foDow detiinl dra 
Is that after coagulation has occurml on dr 
fresh surface of the wound, the opn Dooth 
of sectkioed lymphatic and blood rewrii tr 
plugged and rapid absoqitloo of bactnii ob- 
notocrur DnMortlerwasabletodeaiDe<rrt 
eipeiim cn taDy that with the piuagc cl tme 
sutured inciriixis became lac T casl ugly irv-t 
ant to inf ectwn and that when bkrtnes £i! 
oenrr they were less eitctahe Henaicp 
doons through the tkln, subrslaaRW tiaas 
and fnasadAr la\Tr of the abdomiul stb if 
guinea pig* and swalsbed gestls afteriu^ 
Intervals of time the sotured iBfUDBi sail 
fresh virulent ndtort of what be ciW w 
‘Stapbilococeus aareoi hefDol>lfcTa. tv 
found that there -was a wtQ defiw 
about 6 boors daring which resiitjact rf ta 

lii*oetoba£lfTialm%‘a3lDQwaimInfcEal ^ 

log this period tbe bacteria caowd 
local s uppu i a tion but also tn\ided the ix 
rounding tistues and loJllated ipfftiE^ 
twos. ^Tieu on tbe other hand, the bacU^ 

were swabbed on the sutured in (iiotu I 

after operatioQS, n»ri of the lodJow br^ 
infected but the Infectlomremsafdlort^^ 
From this time (that Is, it boors) oswvl^ 
percentage and ie%'cntv of in/ecticm sl"^ 
decreased untQ 5 dayx after opcratioc. 
no longer possible to Infect the socsoj 
swabbing on tbe cultures. m."! 

Tbe optimal Inter>il at wtsch 
should be packed open fa not kiio« 

tainty On the bans of cipenenct a ^ 

ment of war woudcU, the best 

closure carrwd out within 50 

atioo CoOer and \ alk bebc^ that 

little to be gained b^ delaj 0/ oo«re 
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Fig 2 


Fig I a, Incision made m the skin through the scar of layer above the bowel restores the strength of the body 
he onginal incision made in performance of colostomy the wall, b, the fascia is closed completely abo\e the bowel, 
nasion 15 earned around the opening in the bowel, so that silkworm gut sutures are in place 

• small margin of skin remains, b, technique of dissection of Fig 3 a. The iodoform gauze pack is in place, holdmg 
wwel from the bod} w all The cuff of scar tissue and skin the skm and subcutaneous tissues open, and tie ends of the 
‘round the opening in the colon is partially excised silkworm gut sutures are held in a hemostat, b, appearance 

F>g 2 a, The opening in the colon is clos^, and the of final closure after the pack has been removed and the 

nscial layer is partially closed, complete closure of this silkworm gut sutures have been bed 

:han 24 hours We have waited 48 hours, how- method of closure only in the treatment of the 

iver, before closure of incisions in the belief skm and subcutaneous tissues It should be 
that after such an interval the patient will emphasized that before closure is attempted 
have had time to recover somewhat from the there must be adequate room to permit the 
operation and that surfaces of the wound ap- bowel to be closed without encroaching on its 
pear drier at end of 48 hours than at end of 24 lumen, and that the spur must have been ade- 
quately destroyed An mcision which is suffi- 
TECHNiQUE ciently long to provide adequate exposure is 

The technique of our present method of do- made through the scar of the former incision 
sure of colonic stomas differs from our former and is carried around the openmg in the bowel 
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TABLE L — COMP VRUOX »E»ULT» ATHB DC 
LA^^1D AXD PUMAJIV CLOfClE OP DtCDIOXS 
M \DE AT CLOSOBE OP COLOSnC ITOUAS 


^Itlkoat feed dmaif* 

A Uti ftc^ dnIsA(c (ipMtatct) 

A iLk fc^ dnknit* (ckwin krtaimd 
damp) 

Tobl 

OoaiTT tailed 



■Odc Uikm due poWbtj to badequldjr dtstrartd ^lOT 
tt>«( deadj to badeqaitHydnCi^ed ^ar 


The bowd U freed up from the bodr wbD and 
the fa»da is dcaned of fat and acar uMue auffi* 
dcBUs to proYide a definite layer which aabtt 
quentlt can be approiiraated to restore the 
strength of the body walL GeDcrally this can 
be dwe without rn^ng an opening Into the 
peritoneal caABt^ but If a smalt opening is 
made lnad\TrteQtI> through the pentonenm 
little harm wlU be done since It can be dosed 
promnth before opportonlt) for soQIng arises. 
The lUQ and scar tiane around the opening in 
the bowel are eicised (Fig i a and b) The 
opening in the bowel U dosed trartfrend) to 
the long of the bowd with two rows of 
continuoQs iQcgicalgQl Eutnres (Fig s aaiiid 
b) The preNdo^) freed up rausnlar and fas- 
cial ia> er is approximated aboA*e the nturtd 
bowel with interropted surgical gut sutures. 
Silkworm gut sutures are then placed as U 
shown In Figure j b A gcDcrous “bite” is 
taken through the skin oa one edge of the 
wotmd the needle is iwv'ersed to pick up the 
fascia and is thin continued in the ordinal 
direction through the »kin of the other edge 
of the wound. Usuall) three such sutures are 
suSdent The skin subcutaneous tiasnes 
are packed open wide!) with iodoform gauxe 
and siikworm gut sutures are held looseiv in a 
hemostal(Flg 3 a) Thewoundlsthendressed 
\i a rule dressings do not need to be changed 
before tbej are remoNTd for dosure of the 
wound After 48 hours the packing is remox'ed 
and the pre\'iousl\ placed sdkworm gut sutures 
are lied suffictenth tlghtl> to approximate the 
edges of the skin (Fig 3 b) Some degree of 
edema of the edm of the masiem will hare oc 
corred bj this tune and In our first few cases 
after the edema had subsided appnmmatkm 
of the edges of the wound was poor because 


the sIlksroTm gut sutures had beta tri i>t 
looady This was eaiHy corrected h rIk 
quent dosurei. 

Af ter tha method of dcla>Td do^kjtl,r 
empio^Td successfully for smcTil mwlij, t 
was thought that kx^ uscofooecfthcl- 
fonamldc drugs might hdp b freeing IksorJ 

of some of the coottnu gating orguhm t. 

first s giBms of sulfanllajoide waspish fit 
wound Just before the packing bat nrrt ir 
crntly the same amount of sal/iikhffilr bi 
been used \\ e hare not observed sm i.<r 
cnce in the healing of the wounds regirdla>d 
whether a sulfonamide drug was or sa ct 
used but we are cooUnoing to use 
retic grounds. 


To evaluate our results obtained sftn tk 
described change of tedmiqae rerenb oa 
ctmJng the last 47 primar) dosom tod ih 
fiijat 47 delared ckeiores carried oct 01 tk 
ssrne lervlct h\ one of os (Prmhenie) »m 
rw\-icwed The operatioas m etch pwp 
resented acooseiratjrc reTiei,biitooJTt^ 
operalsons of each lipe were tododed Ejm 
in the Invfstisalko ft became endeW till tk 
oiU\ significant difierences between tie H* 
Ij-pes of closure 10 so far as healog » ttfr 

retried appeared In cases of fecal drasa^i^ 
cases In which there was no fecal drimjtf W 

t>-pes of wounds healed mDdly and thetas 
healing as judged b> theduiatwicfdnmr 
was the same. Twent> nine fmaurr 

in which there wu no fecal drainage errn- 

Ure1> healed after ant%TTSgclnnecfra^ 

andjiComparabledcUvedcfctf^w^ 
after an t%Trage tunc of *0.5 ^ 

Flufd which drabed from the wouwhuwT 

< 3 eia)-ed closure was carried out was scr^ 

came from the sinan regions of 

sue whl ch resul t cd from thecompw* 

dosure emplojed asprevtooilc 
nold which drained m the cssa » 
mary dosure was carried 
the site of the drain Itself 
SCTopunilent before comdetc heshnr^ 
sicni^nfCMj fecaJ ifwssfc -W 

nrt Spontaneous fe^drai^»«^^ 

lildv to occur after primar) c»* , t 
dela)-ed clcwire aiid^e«i''f infccti** 
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the rule after primary closure when this par- 
ticular comphcation developed Of the 46 pri- 
mar)' closures m which the bowel had been 
closed completely at the primary operation, 
spontaneous fecal dramage developed in 17 
For the most part, the mcisions became exten- 
sively undermmed by abscesses containing pus 
and feces Multiple drainage pomts appeared 
along the thmned-out sutured incision, and it 
was necessary m some cases to open the inci- 
sion somewhat to provide for more adequate 
drainage Fever and malaise developed m some 
patients, and prolonged hospitalization with 
much local treatment m the form of hot com- 
presses and irrigations was required In 10 of 
the 17 cases of fecal dramage, drainage finallv 
stopped after an average interval of 30 4 days 
In 7 of this same group of 17 cases fecal drain- 
age did not stop, and, when the infection finally 
subsided, a fecal fistula remained that required 
subsequent operative closure In only one case 
was failure of the closure possibly due to an 
inadequately destroyed spur Of considerable 
impiortance m this connection is the fact that 
after such extensive infections, the amount of 
scar tissue in the body wall is increased and 
subsequent attempts at closure are more diffi- 
cult techmcally and more likely to fail 
Spontaneous fecal drainage and delayed clo- 
sure As compared to the 1 7 cases of sponta- 
neous fecal dramage, included among the afore- 
mentioned 46 cases of primary closure m which 
the bowel had been closed completely at the 
pnmary operation, there were only 7 cases of 
spontaneous fecal dramage m the group of 40 
cases of delayed closure in which the bowel 
was closed completely The incisions in the 
latter cases differed markedly from those m 
the group m which primary closure had been 
done, in that undermining was rarely seen (i 
case only) and there were no extensive ab- 
scesses TLe edges of the incision remained 
firm, and fecal and purulent material usually 
came from a single region Generally, there 
was no fever or malaise, and the patients were 
able to leave the hospital after a shorter inter- 
val The only local treatment necessary was 
mamtenance of cleanhness m the region by the 
use of ungations and by changes of dressmg 
Fecal drainage and closure about a clamp It 
IS possible, occasionally, to apply a crushmg 


clamp to destroy completely a small spur at 
the time closure is done In such cases the 
clamp is left protruding from the incision, and 
the opening in the bowel cannot be closed com- 
pletely Fecal drainage occurs along the shank, 
of the clamp, and in such cases persistent 
fecal contanunation is present in the incision 
from the time of the operation onward Our 
rather distressmg experience with such closures 
around a clamp when the wound had been 
closed primarily led us to employ this method 
onljf rarel}^ In only i case in the last 47 cases in 
which primary closure was carried out w^as true 
pnmary closure around a clamp attempted 
The mcision healed satisfactorily after 28 days 
Heahng after delayed closure in cases in which 
spontaneous fecal dramage occurred was so sat- 
isfactory that more closures around a clamp 
were attempted, and in the series of 47 cases of 
delayed closure, closure around a clamp was 
done seven times Healmg of these incisions 
did not differ from the healmg of those inci- 
sions in which spontaneous fecal drainage de- 
veloped In II of the 14 cases m which de- 
layed closure was carried out and in which fe- 
cal dramage occurred, both spontaneously and 
after closure around a clamp, healmg of the 
incision was complete after an average time of 
26 3days TwoincisionswerestiUdraimngafter 
31 and 45 days, respectively, but both fecal 
fistulas which were present ultimately closed 
without need for additional surgical treatment 
In only i of the 47 cases in which delayed clo- 
sure was employed did the wound fail to heal, 
and it was in this case that a persistent fecal 
fistula remained Subsequently, the fistula was 
explored surgically, and the failure was found 
to be due clearly to a large remaimng spur A 
crushmg clamp was applied to this spur and 
the mucosa was freed up from the skm Spon- 
taneous closure ultimately resulted 

CONCLUSIONS 

The incision remaining m the body wall after 
closure of a colonic stoma generally is contam- 
mated by bactena from the open bowel De- 
layed closure of such incisions is defimtely su- 
perior to pnmary closure of them When de- 
layed closure is employed, the mcisions become 
infected less frequently and the infections are 
less extensive and require less treatment than 
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when priroarv closure U carried oot Fewer 
spontaneous fecal fistulas occur and there b 
less chance for ckwure to fall when dda>Td 
doiurc u used than when primarv dosorc b 
used Clourrcarounddainpscanbcattetnpted 
with greater chance of success when dosttre of 
the Incbion b dda>'ed than b poMible when 
dosure Is pfljTiar\ Oar tatbfactor\ expen 
cnce with ^la\Td closure of colonic stomas b 
in accord with the crpcnencc of others in the 


managetoent of other tjpes of cootamc^I 
wounds. 
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PANLAR\NGECTOM\ FOR ADVANCED CARC1\0M\ 
OF THE LAR^NV 


^LEX-VVDER BRUNSCmVIG \LD CS CWofo, IIKacn 


P ATIENTS with ad^'anced eiUimlc 
lariTrgeal cancer present a dbtresslog 
utuation for whlcn there U practical!) 
no hope for care and tor which cooserv 
ti>'e paltlati\‘e procedures are usuaD) of little 
avail Pain is an outstanding complaint, difli 
niU\ with rtspirattoQ ts more or less consttot 
unless there is a tracheotom) tube in place 
and the sanfulnopumlent dbdurges add to 
the general discomfort 
In a senes of 5 patients «ith advanced ex 
tnnsK larvngeal camnoma in which irradb 
tkm therapv had been carried out but foiled to 
control the growth the wnler performed a 
radical surgical exebion encomponlng the 
gross Umits of the tumor cure" was 

not antvapated the dinical course In the Um 
ited scries was such as to havT justified the 
performance of thu operation ts a palUativT 
messnre there having been no clinJcal or 
rocntgerxilogical evidence of metastascs be 
vond tbc cervical region at operation 

TECHXlQtX or OPEt \T10W 
OperatloDBDOtattcmptedlf tbc tumor mass- 
larjTix B freien to the vertebral column 
Vrertin. a Trim and local anesthesia, or 
ivertin and local and Intratracheal ether aocS' 
thesia are the tvpes of anesthesia used (the 

I i«ei cSr invert BTM ol tif I ■rvcrvtr •! doji* 


ancsthetal scruLbmg up with the cpcrUm 
team) 

I A T inaxwn b made withlbebcshretd 
segment just ihove and paralld tothbof 
bone (Fig i) 

3 The shin and pill juu flaps SJT nevin 
to the right and IcfL 

3 The trachea bekw the btkaas of lb 
ihvTofd gland fa bolaled and trauectri lb 
lower opmed se g m e nt Is broegiU bto ib 
lower angle of the wound aad the tricii«t<^ 
lube B inserted If the latter has brtt ■ 
serted prrviouil) the transectioa of the ti 
chca IS earned out above the trschwlrt^ 


site A gaoxe plug b Inserted bto tie 
segment of the transected trachea to 

constant dnpping of the sccretlooi. 

j The inlrah^d group of nnKbs o L 
lower neck b transected , 

5 First on ooe dde the cerv^^^ 
nodes are disaected or m^tsx upward. Ore 
the other Jugular vein If cioieh 
with InvolvTd nodes Is doebJj" upt™ 
transected In the lower neck, tlw ^ 
ment bong retracted upward. If 
nodes are Ukewlsc adhercot to lb: 
carotid arten tbc latter mac aho^ 
Lgated and transected low In the 
to this step a rubber cov cred damn 

to the ommoo carotid In the haw™ 
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Incisiom 



Cbsurc -with 
■tracheotomy 


Iig I Schematic illustration of panlaryngcctomy The strap muscles are transected low in the neck, both 
bellies of the digastncs are cut, the submatillary glands and nodes are dissected free en masse and reflected down 
ward and toward the midlinc, the mylohyoid muscle is cut through into the pharynT When a jugular vein and 
adherent carcinomatous nodes arc to be excised with the larynx and attached muscles, the vein is transected low 
in the neck and as high in the neck as possible To obtain a block excision, the stemomastoid is also freed by 
transection near its insertion and near its origin and removed en masse with the other structures excised The 
trachea is divided below the isthmus of the thyroid and the lower end is brought up to level of skin The upper 
half of the thyroid, or the upper portions of both poles adherent to the trachea is removed At the completion of 
the operation the trachea is sutured to the skin with interrupted silk sutures, small rubber drains are inserted into 
each extremity of the honxontal portion of the incision and stab wounds may also be made in the lower por 
tions of the neck on each side for drainage 


ind pulse, blood pressure, and respirations arc 
jbserved for 10 minutes If there arc signifi- 
cant disturbances of the latter, the clamp is 
removed, and the common carotid artery 
must be left nt situ When the jugular vein or 
carotid or both are to be removed, resection of 
the stemomastoid muscle on that side is likc- 
\Msc indicated (Fig 4) 

6 If ncccssar) the upper poles, or upper 
half of the thjroid gland, is freed from the 
lower portions and elevated with the tumor 
mass to be resected 

7 dhe tumor-mass-lar\ n\ is then freed b\ 
"ide sharp dissection upward to the upper 
[xirlions of the neck The subma\lllar^ glands 
and adjacent lymph nodes arc freed first m 
the lateral portions of the submaxillarv tri- 
angles in such a manner that thc\ will be clc- 
' ated nicdialh and excised cii masse w ith the 
larvnx Ihc tissues in the submoMllarv tri- 


angles should not be excised as separate 
masses 

8 A transverse incision is then made 
through the muscles about i or 2 centimeters 
above the hj oid bone This incision is carried 
through the base of the tongue into the 
pharynx 

9 The tumor-mass-larx nx is then freed bv 
wideh cutting awav the larxnx from the 
h\ jxjpharj rix Tbis may or max not entail 
remoxml of the epiglottis 

There remains onlx a strip of hvpopharx n- 
gcal and upper cerx'ical esophageal mucosa 
postcriorlx This x'aries from 1 5 to 2 5 centi- 
meters in width depending upon the extent of 
larj ngeal resection 

10 The hy popharx ngeal and upper cerx ical 
esophageal mucosa arc sutured as a tube ox cr 
a Lex me tube inserted through the nose into 
the esophagus bx interrupted catgut sutures 
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TABLE I —SUMMARY OF 5 CASES 


Patient 

Age 

Caie No 

History 

Present status 

Operation 

Postoperative course 

1 W M o' 

Caranoma of larynx demon 
itrated by biopsy October, 
193&— neoplasm involving 

Idt cord and quite lar^ 
History of hoarseness for a 
year* X ray theraw 4300 r 
surface dose in air, October- 
No>’ember 1938 Immedi 
ate Improvement, Abscess 
developed m neck over 
laiynx February 1039 
drained Sinus persisted, 
hoarseness aggravated 

Extensive firm indura 
tion palpable about 
larynx with ainua m 
midline from which 
neoplastic granulations 
protrude 

ranlaryngectom> 
4-10-39 with cxaiion 
of skin on anterior 
aspect of neck to in 
elude sinus Epiglot 
tis removed (Fig 3) 

Satisfactory convalescence Partial separation 
of wound but subsequent healing Patient 
gained 50 poundsin weightalnce operation and 
has been doing physicallabor Satisfactory nu 
tntlon by mouth with liquid and semisohd 
foods. Survival since operation 4 years No 
c\ndencc of neoplasm (Fig i) 

mid' 

47 yr 
(71553) 

Carcinoma, base of epiglottis 
diagnosed by biopsy ^8-38 
\ ray therapy Auguit- 
September 1938 0655 r to 
two portals, improvement. 
Recurrence with t x 

ray in Tunc 1939 Tracheot 
omy November, 1939 

hlarked woody indura 
tion about larynx 
Caranomatous mass 
involving larynx, 
hypophfuynx and in- 
filtrating surrounding 
tissues 

Panlaryngectomy, left 
Jugular vein and 
stemomastoid also 
resected. Epiglottis 
removed in with 

larynx 

Postoperative course satisfactory Operative 
wound partially separated but bv end of 36th 
day postoperative could nounsn himself by 
mouUi with soft and liquid food. On 40th day 
while walking down hall m hospital sudden 
massive fatalhemonhage occurred Necropsy 
revealed this to have come from area In upper 
left common carotid artery invaded by tumor 

ra A M cf 

63 >1 

(335783) 

Resection of papilloma of 
vocal cord and tracheotomy 

X ray therapy 

Dec. 1939 to Jan. 1940 

3100 r 

Large perilaryngeal 
tumor mass Trache- 1 
otomy tube In place- 
Scvcrc pain in larynx 
D>’3phasia 

Panlaryngectomj in 
eluding resection of 
^iglotlls 4-29-40 
(^nvalescence com 
plicated by bronebo- 
pncumonia 

Reheved of severe pain Partial separation of 
operative wound Gained 14 pounds in 
weight from September to December 1940 
Neoplasm recurred in margins of wound. 
These were fulgurated to retard nowth By 
Apnl 1941 cervical tumor mass Md become 
quite lar^ but there was no pain Died at 
home Apnl 20 1941 No necropsy Survived 
operation i year 

IV A. Y, J 

(343653) 

\ ray therapy to larynx (dose 
unknown in Septemba 1939) 
Some pain in lao*ti^ osid 
some dysphagia Progressive 
Inaease in hoatMness 

Tumor mass involving 
larynx and palpable 
film cnlargM cervical 
lymph nodes bilateral 

Panlaryngectomy 6-25- 
40 InaucUng resection 
of epiglottis and left 
jugul^ vein 

Hemorrhage into upper portion of operatKe 
wound on second day necessitated Its opening 
and packing with game. Subsequent con 
valescence satisfactory Evidence of local re- 
currences November 1040 Exasion of local 
recunences on severaJ occasions Plastic 
closure of defect in neck by slun flap from 
shoulder Radium implantations about in 
dividual recurrent masses resulted In their 
temporary shnnkage. Recurrences finally out 
of control and patient died of hemorrhan 
1-2-42 from large Infected neoplastic mass in 
neck He had survived 19 months following 
the operation 

V D S d" 
soyr 

(138709) 

'/ ' 

Biopsy of lesion in larynx 
10-22-35 revealed card 
noma. X ray therapy Octo- 
ber-November 1935 to 
lamix total dose 4240 r 

This was followed by 
regression of lesion. Hoarse 
ness did not improve 
Tracheotomy in July, 1941 
b^use of acute respuatoiy 
difficulty Dcvelop«i tia 
cheoesophageal fistula necea* 
sitating gastrostomy 11-1-41 

Firm swelling peJpable 
about larynx, Fungat 
ing tumor mass re 
plaang laiy nx Meta 
static nodes palpa 
ble in both upper 
cervical regions. 
Intense pom in neck 
radiating to head 

Panlaryngectomy 
11-13-41 Jugular 
veins not resected 

Convalescence satisfactory Wound sepaiation. 
Patient fairly comfortable and prevmus pain 
relieved Small nodules of recurrent card 
noma in margins of wound obscrvxd January 
4 1942 These and subsequent recurrences 
Closed Period of weight gam December 
i9ai to February 1942 Frerment small hem 
orrnages March and Apnl, 1942 Died 
May 19 1942 from massive hemorrhage. 
Necropsy not performed Survived operation 

6 months 


' 1 Although a large esophageal sinus and trache- 
^ I otomy may be present in the neck, the pa- 
tients learn to tube-feed themselves, are 
ambulatory, and learn to get along quite well 
'1 ^ relatively small gauze dressmg over 
, ® ^ri tenor aspiect of the neck Frequently 
(p® tracheotomy tube is dispensed with 


j// The question of speech does not present a 
1 1 iCnous problem smce speech can hardly be 
ecognized to exist prior to the operation in 
inew of the extensive lesion present 




The cases m which the procedure was per- 
formed are bnefly summarized m Table I In 
each instance the patient appeared quite ill 
prior to operation AU 5 patients subjected to 
panlaryngectomy experienced a penod of in- 
creased comfort after operation and there 
were no immediate postoperative deaths In 
Case I, patient hved 48 months (is stdl clim- 
cally well, neck healed, normally active), in 
Case 2, patient hved 36 days and died from 
sudden massive hemorrhage, in Case 3 pa- 
tient hved 12 months, m Case 4, 19 months. 
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JW 

and In Caae 5 6 montht tbeae latter 3 aH 
dW with ircurrcnce. 

'\iUnUcn Bctauae of the trUe resectkm of 
the anterior wall of the cervical eaophagos 
tabe feedings are ncceatirr Levine taoca are 
pasted Into the ciophagna throogh the note or 
directly into the caophagetl unut in the nedc. 
IMaintcnaoce or even ^n In weight wat poa- 
fible bv tmtable tube dleti. In CaM 1 
complete cloture of the neci wound wa* po*- 
tiWe- In Caae 5 there wia alto a gastroatomv 
and V. hUe it mt^t appear that a patient wltn 
both a tracbcotocn) and gaitrottamy might 
repcetent in IndivUnal "may ]aat aa 
well be dead his existence during moat of the 
postoperatK-e period was far more comfortable 
than It was p^r to operation when be bad a 
t-cci psinfol lar\Tigcil neoplasm and tracbei>- 
nopluigeal hstuJa. Donng most of the period 
of turrival be was ainbulator% and ci'en did 
light ph>-ric»l wort at thaea. In this connee 
tion the qneftioD of proloogatioQ of hfe In 

S ienti inth adv-ancM coronoma preaeoU 
U It is the nrgeon s duty to emplo) 
with judgment, all measares wbcb may pro- 


long life in patlcnU with ad\-anrttl aniicn 
premded it may be rcaaonsblj cr^eetd tin 
the added period of erirtatce wifl be ip® b 
greater confort than that pnor to iWcpa 
tioo and that the patient win not be talc u 
lead a pnrdj "legeUtive ahtewt u 
other justification for atleopdng roraw s' 

inoperahle cardoonmlnpaticatslaihe 
there b no e^^detlcc of dutsnt spread b ih 
fact that It b not \Try onarnuMo to olwre 
unianallv prolonged sumvab ahh enrin 
In patKSts who Imv had nuhpast m- 
pfasms resected bot in whom condilm sea 
coch at the tnrte of opcralios that the njtn 
had every reason to be \etT peuimhtt ti u 
tbe sabM^dcnt duration o/hfe. 

fmoukT 

ran]ar3mfeclomy was perionoed b k 
mo\T advanced extrlosK cardooma cf th 
larsTix In 5 patients who had pceriorafy n- 
cehtdx r») ther ip > which had ooterwfiairi 
the rteopiiim. The palbitiTt rooltt oiwmJ 
Justify the procedure carried out btkap^ 
of parienta. 



THE EFFECT OF SECTIONING VARIOUS AUTONOMIC 
NERVES UPON THE RATE OF EMPTYING OF THE 
BILIARY TRACT IN THE CAT 


FRANK E JOHNSON, M S , and EDWARD A BOYDEN, Ph D (Med Sc ), Minneapolis, Minn 


N otwithstanding the inten- 
sified interest and the great prog- 
ress made m the field of bihary 
physiology durmg the last two dec- 
ades, the 1925 dictum of A J Carlson stiU 
stands “As regards the extrmsic nerve control 
of the contraction of the gall bladder and the 
musculature of the bile passages, and particu- 
larly the sphmcter of Oddi, there are few 
fields in experimental physiology m which so 
much senous work has been done with so few 
conclusive results ” 


In parbal explanation of this situation it 
may be noted that only comparatively re- 
cently has it been realized that the mechanism 
of evacuation may be primarily hormonal , so 
that the problem is not whether nerves cause 
or prevent emptying but to what degree, and 
how the autonomic nervous system modifies 
the activity of the bihary tract Second, there 
IS a surpnsmg paucity of detailed information 
about the nerve supply of the bihary tract 
Third, the experiments have been mostly 
acute experiments, “fnghtmg Nature out pf 
her usual by as” (to quote Robert Hooke), and 
thus not permittmg analysis of natural func- 
tions under conditions approaching those to be 
found m the intact animal 
In the attempt to meet some of these de- 
ficiencies, Schul^ and Boyden (1943) investi- 
gated the innervation of the bdiary tract m 
the cat, an animal m which reflex inhibition 
of the gaU bladder can be mduced by faradic 
stunulabon of the gut from stomach to cecum 
(Birch and Boyden, 1930) By employmg a 
modification of the Wharton-Siehler tech- 
^que of stretchmg a given nerve field on a 
fiat surface, stammg it toto with Ehrhch’s 
hematoxyhn, decolonzmg it, and dissectmg 


Anatomy University of Minnesota 
before the Fonim on Fundamental 
1^)43 Clinical Congress of the Amencan Col 
'B ourgeons which was cancelled because of the war 


the nerves m glycerme with the aid of a bm- 
ocular microscope, two independent pathways 
to the choledochoduodenal junction were dis- 
covered— a gastroduodenal plexus, lymg be- 
tween the artery of that name and the com- 
mon bile duct, and a discrete gastroduodenal 
nerve which descends from the hepatic plexus 
a httle to the left of the gastroduodenal ar- 
tery (Fig i) It was the finding of this nerve, 
whose components could be traced to the 
right vagus and both cehac ganglia, that sug- 
gested to the senior author the possibility of 
mterruptmg the pathways to the choledocho- 
duodenal junction and of ascertammg how 
this affected the rate of emptying of the bffi- 
axy tract in the unanesthetized and postopera- 
tively recovered animal 

EXPERIMENTAL AND OPERATIVE PROCEDUEES 

The first experiments were designed to m- 
terrupt the specific pathways to the chole- 
dochoduodend junction— namely, the gastro- 
duodenal nerve and plexus 

A cat, which had had no food for at least 
12 hours previous to the operation, was 
brought to surgical anesthesia with ether and 
the body cavity was then entered through a 
midventral masion The stomach was re- 
tracted mferiorly to expose the lesser omen- 
tum The omental bursa was entered by 
passmg through the gastrohepatic ligament 
Then the hepatic artery was picked up m the 
right gastropancreatic fold and the gastro- 
duodenal nerve located just caudad to the 
hepatic artery (Fig i) The nerve was fol- 
lowed to the nght as far as the ongm of the 
gastroduodenal artery to be certain that it had 
received all its components At this pomt m 
its course, as it lay just to the left of the gas- 
troduodenal artery, it was severed or doubly 
hgated A complicatmg factor here was found 
to be a large and qmte constant Ijunph node 
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(o« of the hqatic ciain) rituated In Ihe 
uglc fofTTKd b\ the hq^atic and gutrodoodc 
nal artcTw*. This node lay •upi:T6d&I to the 
gastrodoodcnal nervT often comptctd\ coo 
ccalmg It and had to be reflectcti Neat the 
ti»Tte to the right of the putroduodcnal 
artcrj iraa bolated down to tne portal \'dn 
and the antenor tiirface of thl* \t1ii m 
stripped dean of looae conoeetK-e tkne and 
nent pleiua. The posterior and medial waD 
of the camrooQ bile duet at the loti of the 
urkiu of the gastxodvkodcnal artery actre also 
stripped care bang taken not to traumatke 
tbc common bOe docL Two hgacnm were 
paaaed though the opening thus made and 
bed tightly ao that the gastrodaodenal ar 
ter> and lb ronouDdlng gastroduodenal 
plezoa were doublj ligated In \'icw of the 
thlnrwMi of the tupportlog tbxaea, this pro- 
cedure wai coxisider^ to be adequate to pre- 
Ttnl impnbe* from pamng to the dbcdedocho- 
duodenaJ jonetten o\rx these ipedfic nenea. 
Incidentally ligaboev of the trterN did not 
produce any n^le deteriorattOQ is tbr duo- 
denum 1^ was also the experience of 
Bcrgh (penooal communication) who found 
that any two of the artenea to the atomach 
could be ligated without prododog gangrene 

In the second set of experiments the ooraaJ 
(a light) %‘agus nerve was sciTred at the polnl 
where It em cig es from the duphragm sriUi the 
primary object of intemipUng its main con- 
tribution to the gastroduodenal nerve Ind 
dentallv this also eUmlnated hberi aupplyhig 
the gall bladder and stomach Subaeqoeotly 
m other cats, as a control experiment, the 
\-entraJ (a. left) iTigus was teiw^ at the aame 
level the ri^ht i^agitf bdog left intact. 

In the third seria of operalions the thora 
columbar autonomic suppli to the bfOary 
duct system was dumnaled Tor thb proce 
dure, medium-sized to small cab were found 
to be the most suitable The body cavity was 
again entered through a mldiTntral indiloQ 
Tne greater and leaser snlanchnic nervra were 
picked op and sectiooea In their coqtk from 
the diapcragm to the cehac ganglia. On the 
left Bide the ganriioo Bel just median to the 
left adrenal giaod and spread upon the lupe 
rior mesoitenc and cehac arteoes near tbor 
origin from the aorta. On the right side the 


gangiioQ niuall) fkadeeptolhenpnrrnctri 
the nght adrenal gland. 

InvaiiUiooiofthlsiawedurt laaliiiS; 
lumbar simpathetlc trunk or lumtar reetj d 

the cdUc gsjigGon were picked op u tky In 

In the crei-icc betacen the <mm of tkdj 
phrigm and the psoas musde*, it vasbk, 
adiiiahJc to tear the parietal pentocen i_] 
renal fascia aboi-e the Udner and b rttm 
this organ Infcnorh b onier b Buk tb 
operabve field adequate, Abo, to fq»< ib 
desired ntrsts (especially the hunbi nou d 
the cehac ganglia) for secricamg. it o- 
ally nccestary to doubly C(»t< aad lera it 
lar^ adrendombar iTm. The nght ddi fn 
Benin] tbc roost difficulty for bo naun 
first the right cehac gaiy^jonsacftn tr 
cealed by the adrenal gLmd or tk bfak 
\Tna cal'*, or by mesenteries nffims; to lir 
vein from the liitr setnad the attiriind a! 
the caudate pTwesi of the Ihn soncixtefi* 
made It virtually hnpoiJJf ba 
pose this ner.'e without Usamaddnstkiw 
Howew the resulting hemccriuge w 
fly stopewd by patking 

In other eiperimeoU, nenes itrt rrtisri 
b vanoos combbitkati to bedeioiWtaff 
After the aents had been seimd a oi 
animal an insulated electrode prrrfcmhpr- 
pared acrording to the method cf Bi ns cl 
Boyden (rpjo) was sewed to 
oirvaiuie of Vli cecum. Tbacomutcdcia 
divided ends of two ensmeOed slrestiidiw 
and tied mto a stnall-gangc, Ucb^ 

tube. (NotealboaetteofalffsinFig rj^ 
itiF i»fiH mn tsinlng the el<n.Lti3dc tbetce 
been split lengths tse for ■ short 
lb upper half discarded. Atthetfaocafo^ 
Uon the other half m which tk 
rested, was fai-erted tnd sewed bymfj^ 
Ibecccum Tbcundr.-Sdtdeoiof^^'^f^ 
then bronght out through the 
wound the wires omnccted to « 
con, and the apparitoj tested oo 
tabic Closbgof thedraiitprod^»j^ 
shaped of the cecnia st the w™ 

''iSlut Hep oxnljud oI 

bladder opeque to the X ray 
metbxl oT^taker «> 

on the fundus s 


speTWd»Hi»'-f-^ 
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DfTAIL AT ft 
Hep pi 


from L coel^onq 
* from R cool qoAq 


Cool div dorj vaq 


\%At (L.) vaq 
- Eteri (R)vaq 


OaiLdiv 



CKol duod junc 

I 

-Sup panc-duod-c « pi 


Gait-opipl a. 


3tomacK 


‘nncn ation of the bibary tract in the cat fafter Schulze and 

"'=8’°" *’■''= stnictures ha^e been to as if 

somewhat spread apart, in order to display them better 


the gall bladder, 
the latter filled to its ongmal size with 
an iodized vegetable oil 

was then dosed and the 
^bber tube v ith its contained wires led to the 
tside through the incision B3- means of 
•11s arrangement, it was possible to stimulate 
■be cecum m the unanesthetized animal some 
0 hours after operation and to see how scc- 
rn * bbiA-es affected the reflex from 

bladder and whether this 
n^ ol^cd the sphincter 

operation, tvo roent- 
lon of determine the condi- 

In rr if ^ blhddcr The next morning, 
■at had f.m operation, vhen the 
mol ho ^‘^bo\crcd and V as moving about, 

hat tho^'f hf to make certain 

lie nidit^'^T f emptied during 

Tolf l ?ts Mere then fed a meal of 
gg \ oiks and milk bi gaaace StranveK 
IS meal usually soothed and pacified the cats 


so that soon after being placed on the x-ray 
table and petted, they began to purr 
Immediately after the meal, pictures were 
taken at short inten-als to determine when the 
gall bladder came into tonus and when it first 
started to empty When it was established 
that the column of hpiodol had reached the 
cystic duct a picture v as taken, then a faradic 
current ^vith induction coil set at 4 cm ) v as 
sent into the cccum for 10 seconds Forti -fn c 
seconds after the first picture a second vas 
taken Then another current vas sent in and 
45 seconds after the second current, or a min- 
ute and a half after the first, a third picture 
was taken These were then studied to deter- 
mine the presence or absence of the inhibitore- 
reflex 

As a control experiment, the wound and 
skin of the bellv wall of the same cats m 
which the inhibitor} reflex had been demon- 
strated. were pinched wnth forceps, or faradi- 
caUx stimulated, and x-rax pictures were 
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TABLE I -VOMm RATE OF EMPTONO OF BLADDER Ef U Cm 
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Uk«ra U ibe ume Uroe mtcrvtU u bdoie 
(tLl Fig 3 Kcoixl iw) thus to elunioAte 
the poiAiQItj tbtt certAm rarulu coold be 
cxpisined on the ba^ of a cultneovisccnl re 
fies or that the chanse in shapK of the 
bladder bad been dne to mechankal preantre 
CAQBed In tbe stnutglinr of the animal m re 
cponse to pam. the Induction oo3 was 

for a seconds sntboot sending the cur 
rent to tbe cecum to determine the prcseoce 
of a conditioned reflex- 

UTien tbe gall bladder waa cnqity or nearir 
so tbe cat wss tamflced an autopsy was dooc, 
and drawings were made to record exactlr 
which Der\Ti had been cut and arWchranalnea. 

Records were kept of tbe erapt\-lag time of 
the gill bladder and compared with tbe data 
of DuBoU and Hunt (igjs) who eatablbbed 
tbe rate of cvacaation of the gall bladder In 
Donnal cats foDowing a meal of egg ^-otk. 

OB5rR\ ATTOXa 

I The lurMol raU oj emUy\ni m ikt cai 
Tbe ool) adequate ioformaooQ regarding the 


normal rated empt^dns of 
ma-mmals other than man b that wpfbd b 
XhiBois and Hunt (igja) foe the cat ud lb 
opossum This was obtained bv 
body cavity exp a es shi g lie We 
amsJJ aperture In the fundus, and reflliaf b 
gaD bladder with an tod lard ofl 
x-ra\ Some n to 15 boors 
animals were in apparently good cca»a* 
walking around and pumM— tier ^ 
0>y gavage) a standanJ meal of dew w ^ 
egg \T3lks and JO to 50 cubic crcimeta* 
cream then i ra^•ed at frequent artfiru 

til the raD bladder was compleWr 

In idditioa to uWes, the 
a series of sCbcmeUcs of etch fJ 
By using these figorts, s 
slructcd which supplies addidooal 
Uon and makes posifbk a dirtctaopw^ 
with the data presented In tha 

A study of Table I 
of DuBoU and Hunt, namdr ttui iK 1 
fell Into two scries A a in”P , 
tbe gall bladder emptied apprjdmawc 
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thirds of its contents m an average of less than 
40 minutes after eating, and B, a group of 5 
animals in which the principal period of dis- 
charge was spread over a penod of some 3 
hours, in such a way that the two-thirds mark 
was not reached until an average time had 
elapsed of over 198 minutes after food No 
experimental analysis of these variations was 
attempted, but the present experiments sug- 
gest that in addition to the varying reaction of 
the animals to the shock of operation, the 
varying balance of sympathetic and parasym- 
pathetic control may have been a factor 
In comparing these figures with the data 
presented in this thesis, the average figures for 
all 12 animals of DuBois and Hunt have been 
used 

In concluding this section, it should be 
stated that the relative size of the gall bladder 
at different intervals was estimated by in- 
spection of roentgenograms, according to sim- 
ple rules based on the ratio of areas to volumes 
in the large series of human cholecystograms 
made by the senior author While this 
method would not be sufficiently accurate to 
detect small differences, it has seemed ade- 
quate to reveal any gross differences in rate of 
emptying following excision of nerves 
2 EJfcct of chimnahng specific nerves to Ihe 
clioledochoduodenaljunchon As here outlined, 
the attempt was first made to eliminate all 
nerve fibers in the hepatoduodenal ligament 
converging upon the cholcdochoduodenal 
junction But in 3 of the ii cats m which 
the gall bladder reacted to food, although the 
gastroduodenal plexus was cut, the nerve was 
missed In these 3 animals, therefore, the 
gastroduodenal nerve continued to function 
Under these conditions the rate of emptjnng 
of the gall bladder seemed to compare favor- 
abl\ i\ith tlic control data given by DuBois 
and Hunt (1932) for cats with intact nerves 
's noted in Table II, A (cf Fig 2, row i), the 
average time that elapsed before the gall blad- 
ders began to exhibit tonus was 6 minutes 
after food (controls, 9 minutes Table I), the 
average time required for iodized oil to enter 
Ihc cvstiL duct was 23 minutes (controls, 20 
minutes), and the time required to emptv the 
gall bladder was 275 minutes (controls, 269 

minutes) 


But when the gastroduodenal nervm was 
ehmmated in addition to the fibers of the 
plexus, then a verj’’ different picture w'as pre- 
sented— namely a marked retardation in rate 
of emptying (see averages for 8 animals in 
Table H, B and compare with Fig 3, row i) 
In fact the time required for emptjang half or 
two-thirds of the contents of the gall bladder, 
was almost doubled from an av'^erage of 71 and 
1 19, respectively (Table II, A) to an average 
of 165 and 232 mmutes (Table H, B) While 
the number of animals in the first group is 
small, there is httle overlapping of volumes, 
most of those for the second group being 
higher than comparable ones in the first 
group 

These observations, therefore, indicate that 
the gastroduodenal nerv’^e carries fibers w hich 
lower the resistance at the biliaty' outlet Fur- 
ther evidence that such fibers do not pass by 
way of the gastroduodenal plexus is that m 
animals 8, 9, and 12 of Table II, B, some 
fibers of the plexus escaped the ligatures, } et 
emptying of the gall bladder m these 3 w'as 
nevertheless retarded The practical applica- 
tion to be made from these experiments is that 
sev'erance of nerves to the choledochoduode- 
nal junction m human patients should not be 
expected to lower the resistance to the flow of 
bile but rather to increase it * 

Turning now to the experiments on faradic 
stimulation of the cecum, it is clear that sev'- 
erance or ligation of the gastroduodenal nerv'e 
or plexus, or both, failed to affect or to abolish 
the inhibitory reflex from cecum to gall blad- 

*Thc first allempl to rehc\*e the pain of biliary dj-skint^ia in man b> 
scctbnin^ nerves In the hepatoduodenal Upmenl was performed b> 
Reich (1040) in a patient that was being cboledochostomlid Ten da \-3 
after operation the intraductal presrurc was found to l>e 85 milbmeters of 
sahne — 40 milUmeters less than the pressure obtained before operation 
Injection of a quarter gram of morphine then caused a precipitate nse in 
rcssure to jao millimclen Because this was not maintained for se\-erai 
ours as in patients with an intact sphincter the author concluded 
that the 85 millimeter level reprr^nt^ a residual pressure due to the 
tone of the duodenum and that erosion of the nerv'e in this in tance 
had relie\ed spa^m of the sphincter 

Until this single expenment has been verified there are several a tnert 
objections to lU Tint the average level of intraductal pressure in 4 
cholcdocbostomlzed mtients was found b> Bcrgh and La>tie (t043) to 
be lao mUhmelcrs of saline and to ranee from no to 40 mniimeter^ 
Id another article of the same date Rergh showed that after ev p ) nlk the 
averajfc fall in mislance was to milhraeterf and that in one in*tanrc a 
spastic sphincter was lowered from 450 to 110 miHimclcrs in jo minutes 
Therefore U would not seem that Keich s drop of 40 millimeters In jo 
dav 5 is significant ’^econd thereis no evndcncc that severance of auion 
oraic nerves affects the tcacuon of smooth mu.de to mo^ph ne Third 
there is litlJe known about the nervous pathwavs to the phtrcler ol 
Oddi in man owing to the almost in uperablc ol^lac c orcred b> Ihr 
nancrea-.sQ that in merelv Kctinomc a nerve running hon onUll> 
hind the hepaticartr-v and apfroaching the bile duct pi t where it p^ es 
Iwhind the duodenum there is no assurance iKil at this high level Rei h 
ma> not have cut a nme to the duodenum n pancreas 




dcr Id til of the 7 tnimili In whkh It wt* gajtrodoodent] fJexm (cil 9, cf Ttiie njn 
tried (Kt list coloinn, TtWe n) thcempt\iDf Here U on be teen (list 5 
of the gill bltdder wu ttopp^ The It»t 1 rcrw) thit the cumsnl produced nuritd& 
pi ctm e* in row 1 tnd the fir*t id row a ticn ol the giU bladder whatu 
FTgnre a fbow bow the cdumQ of oil la the Lig (&nt 3 picture*, iccood row) the ptawe 
cyatic duct hid dropped back within 45 lec empridrig ifp*mi\l> lost atarted, ™ ^ 
onda after the current hid produced a ipiSD inbibltcd Subaequently bidiicrd 
of the cecom, and how the gall bladder con the cecum earned marked fill in giS 
tinoed to reUi after the aeamd current wa» tono* flait three purtunn, letocd ro*)- 
aent In- The middle 3 picture* of the aeamd Thcae eapeiijnenU would ^ 1 ^ 
row ahow control cipeninent* on the tame therefore tnit itopptge of flo * ” 7 ^ ^ 
aiumal and demonstrate that pinduog the the gaH Idaddcr as a rendl of -nKaal ^ 
akin with forceps to produce the aaine amount not dependent upon sphincter . t 
of pain as spasm cjf the gut did not dtmliilsb not necemiiily Wtliled bv ht ^ 

the tonus of the giU blazer although a lub- bladder can be InUbftcd In the an^^ 
sequent current wwered the tonus {laat pic nerve* to the choiedocbodQodc™ 
ture* In Fig 1) Tbefc roentgenogram* were Conversely Bergh (iw*) jp- 

tayfri of an anunal (cat 7) m which the gas- cbolecjitectomlred pahents, ^ 

traduodenal pJciua had been eliminated but yolk will lower the hdti^ rca wntf ^ ^ 
not the nerve of that name Tboae m Figure t ^Juncter by an a\Trage « 
are from a cat in which the gastrodixxlenu water So It Is apparent that 

Der%T sraa severed b t not aU the fiber* of the der and sphincter can work looeTOw 
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each other, 1 e , there is no obligator}' recipro- 
cal mechanism ' 

3 Effect of eliminating right or left vagus 
nerves Since anatomically the dorsal (s 
nght) vagus seemed to contnbute the onl}' 
vagal compionent to the gastroduodenal nerve 
(inset. Fig i) and since severance of the lat- 
ter retarded the flori of bile, it was ne\t 
deemed admsable to stud)' the effect of sever- 
ing the nght vagus nerv'e above the point 
where it divides mto celiac and gastric dm- 
sions The results of these experiments are 
shown in Table III, A and Figure 4 
In 6 animals the average time required for 
iodized oil to enter the cystic duct was 95 
imnutes (as against 20 for the controls and 71 
for animals w'lth a severed gastroduodenal 
nerve) To empty half the contents of the gall 
bladder, 219 minutes w'ere required (as against 
70 for the controls and 165 for the animals in 
which the gastroduodenal pathway had been 
cut) Analyzmg the figures in another way, it 
appears that in 5 of these animals (last col- 
umn, Table III, A), the gall bladders were m 
continuous contraction for an average period 
of 3 hours, yet m that time less than half the 
contents as expelled But in the 12 controls, 
contmuous contraction emptied two-thirds of 
the contents of the gall bladder in half that 
time (89 5 minutes, as computed from the 
figures and table of DuBois and Hunt) 

From these observations it is apparent that 
when the nght vagus is cut, there is not only 
an increased resistance to the flow of bile at 
the sphmeter, but also decreased contractile 
force apphed by the gall bladder, for the rate 
^ of emptying is much slower when the right 
1 vagus IS cut than when merely the gastroduo- 
denal nerve is eliminated 


rirt- ♦r.i: ” poony aenneti corai 01 me lesser omentum posic 

bile duct were stimulated faradically contractions of 
i means of a heart lever attached to 

^ Also that severance of the common duct 

stimulation of the ampulla from causing contraction of the 
I nf latter responded to excitation of the hepatic end 

^ From these expenmenU they con 

the guin« pig there Is a direct nerve connection between 
of bladder In the light of our work on the nerves 

■nd that in stimulating the omentum DuBols 

have been stimulating efferent branches of the left vagus 
their way to the gall bladder and that m 
< itim^li^ hepatic end of the cut bile duct they may have bc« 
bUe gastroduodenal plexus adjacent to the 

1 i DumrOi^^ ^ Since the guinea pig has this highly speclalired 
perhaps sensory nerves from the contractile am 
»peciet^^ ^ regulating the activity of the gall bladder in this 


This inference is substantiated b)' supple- 
mentary experiments in which the ventral 
(s left) vagus was cut subdiaphragmatically — 
a nerve winch sends no components to the 
gastroduodenal nerve (Fig i) In three such 
experunents (Table III, B) it was observed 
that it took an average of 152 minutes to 
empty half the contents of the gall bladder as 
against 219 mmutes when the right vagus was 
cut, but that still the figure was much greater 
than the time required in the control animals 
(70 mmutes. Table I) 

The conclusions to be drawn from the above 
experiments are two (i), that both vagi aug- 
ment the power of contraction of the gall 
bladder, (2), that m addition, the right vagus, 
through its cebac division, sends inhibitory 
fibers to the sphmcteric mechamsm - 

4 Effect of dtmtnahng the splanchnic path- 
ways When all the splanchnic roots to right 
and left celiac ganglia were cut (7 animals 
Tables IV, A and A', and Figure 5) the in- 
hibitory reflex was abolished and the rate of 
emptying of the gall bladder was approxi- 
mately that of the controls, 1 e , half of the 
contents were emptied in an average of 86 as 
compared to 70 minutes, two-thirds emptied 
in 1 17 as compared to 104 mmutes, and most 
of the contents in 238 as compared to 269 
minutes (cf Table I) The time required for 
initial tonus and for the oil to enter the cystic 
duct was somewhat greater, although pic- 
tures were not taken at sufficiently short inter- 
vals to secure accurate data But when one 
considers the much greater shock to which 
these animals were subjected (for even under 
light anesthesia the animals jump when these 
nerves are cut) and the fact that the inhibiting 
reflex from cecum to gall bladder was abol- 
ished when the sympathetic pathway was 
interrupted (removal of which inhibition 

* Altbouch it has long been maintained that the vagi cause contraction 
of the rail bladder it has only recently been verified by neurohiatolo^cal 
methods (Sabussow and Ssuslikow 1Q37) Forty-eight hours after sec 
Uon of the vagi In the dog these authors reraov^ the gall bladder 
stained It with the Bielschowsky Gros method and found a degeneration 
of the pericellular apparatus which embraces the gangbon cells lying ei 
teraal to the muscular tunic of the vesicle. From this they concluded 
that the vagus is motor to the gall bladder They also observri that when 
both the vagi and the celiac ganglia were eliminate the histological 
preparations of the gall bladder wall still retained some undegcDcrated 
postganglionic fibers These were interpreted as being postganglionic to 
the intramural garmlia of the gall bladder i e , they belong to the in 
trinsic nerve net. In this connection it should be recalled that when the 
biliary tract is stripped of all extrinsic nerves the gall bladder still emp- 
ties in response to the hormones released by egg yolk (Whitaker iq 26) 
although Its rate of emptying under such conditions has never been 
determined 
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TABLE ra —EFFECT OF CUTTING VAGI AT ESOPHAGEAL HIATUS 


Oil 

Time 
of feed 
inp— 
hrs. after 
opera 

Initial tonus 

IQ gall bladder 
min 

Oil enters 
cystic duct 
tniiL 

Rate of evacuation of gall bladder 

Reflex 
inhibition of 
gall bladder 

Period of sus 
sustained 

^ empty 

empty 

H empty 

Empty 

contraction* 

miQ 


Uoo 



nun 

mm 

min 

min 




A Right vagus (and its celiac division) 
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48- 

loot 


326 

- 

— 


181 (100-281) 
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347 (K 1 

-f+ 1 

i8s (37-222) 
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15s 
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2i8 (S/6) 

-f-i- 

199 (S5- 54) 

AxTrope 


6 )l^ 6 U<) 

6 )S 7 i( 9 S’ 

6)1316(219 





5)898(180 


B Left vagus 


41 

i 3 

22 

78 

192- 

225 

225 

284 (K) 

++ 

U 4 (78-192) 

46 


1 * 5 - 

23 

129- 



33S CA) 



42 



4 S 

13s 

152 

221 



90(45-135) 

Average 




3 ) 4 S< 5 (iS 2 


1 

1 3)00 (301 1 


2)204(103 


•Dunng VihJch gall bladder discharged continuously yet faded to empty more than half its contents 
tFig 4 

JEmpljdng for 3:6 nun- {10^26) 

IRelaae* at 136 (cmpt>ing for at least 128 (196-324)) 


should increase the rate of emptying) it is 
probable that the slight reduction in the time 
required to nearly empty the gall bladder m 
this group of 7 animals should be interpreted 
as a slight acceleration of the rate of evacua- 
tion of the biliary tract 
This IS confirmed by the second group of 7 
animals (Table IV, B and B') In these cats 
some of the fillers of the splanchnic pathway 
escaped section — cither by way of the first 
and second lumbar roots of the celiac ganglia 
(B, Table IV) or in other tjqies of experimen- 
tation (B') when a few of the anterior branches 
of the celiac ganglia escaped In such animals 
tile inhibitor}' reflex from cecum to gall blad- 
der was not abolished and emptying was re- 
tarded, le, when some of the fibers of the 
splanclmic pathw ay remained it took an aver- 
age of 1 17 instead of 86 minutes to empl} half 
1C contents of the gall bladder, and 179 in- 
^17 minutes to empte two-thirds of it 
he difference is c\en more imprcssne if the 
IS restricted to the 5 animals in 
^ 1 j ^ corresponding figures 

Mould be 132 to 86, and 212 to 117 (In the 
2 animals recorded under B', in Table IV, 


only a few fibers escaped section, but these 
were enough to preserve the reflex 
The inferences to be drawn from these 
experiments are as follows If section of the 
splanchnics may be considered to have some- 
what accelerated empt}ung, the new rate 
must have been due to the fact that the opera- 
tion abolished the inhibitor}' reflex from the 
cccum to the gall bladder * The possibilitv 
remams, of course, that the splanchnics also 
maintained the tone of the sphincter and that 
w'hen they were cut, the resistance was low'- 
cred and the rate of flow w as thcreb} acceler- 
ated How ever, since the acceleration was so 
slight and since section of the gastroduodenal 
nerve (through w'hich the splanchnic fibers 
w'ould pass) markcdlx retarded empHing, it 
IS believed that some other agenev than the 
s} mpathetic maintains the tone of the sphinc- 
ter during fasting It is suggested that this 
agcnc} IS local, perhaps the intrinsic ner\ e net 

* *^bus*ion and ha\-e piv'cn U5 a ncurohi loloincal picture of 

what hapnens in the pall bladder of ihe dap when both celiac pancha arc 
extirpated the wall i*. ^lametl for nen-ou^ elcmeni depeneraHru: 

bundles of m> clinatetl nents (afferent fibers ?) and dcpenenttnp icrmi 
nal mimia pa^injrto ihcnju»dc fibers arc found but there is nodrpen 
cration of the pencellular apparatus around the panphon celK The 
aulhora intcrprti ibvs to mean ibal nostpanphonlc ner\-c fibers from the 
celiac plexus depeneralc as far os the Ussuca in which the> terminate 
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table IV -EFFECT OF CUTTING SYMPATHETIC COMPONENTS 


Cat 

Time 
of feed 
mg — 
hrvauei 
opera 
Uon 

Initial tonus m 
gall bladder— 
TTiin. after food 

Oil entm 
cj'stic duct 
mm 

Rntc of e\-acuati0B i.f frail bladder (min after food) 

Reflex 

inhibition 

of 

gall bladder 

Tain 

K empl> 
mm. 

Jl emptj 
min 

4 ^ cmpt> 
min 

Emptj 

or 

nearlj emplj 


1 — 

A All solanchnic roots to celiac ganglia cut (s>Tnp trunks intact) 
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33 
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1 
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15 
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A' Ml splanchnic roots to celiac ganghon cut, plus lumbar s>-mp trunks 
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B Both major splanchnics cut (lesser and least splanclinics intact) 
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B' Fibers of major splanchnics incompletely cut 
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•Eiccpt root from Li and La sympathetic ganglion (Fig 6 ) 


tflstabluhed by intopolation 
|Lelt lumbar sympathetic intact 
llLcft major ipUnchmc intact. 

lAnterior branches of celiac ganglia Geading to celiac artery) cut some fibers escaped 


which surrounds the lower biliary passages 
(see figures by Schulze and Boyden, 1943) 
Indeed, it seems more reasonable to assume 
that m the long mtervals of fasting the 
sphmeter is kept closed by a local mechanism 
than by the intervention of extnnsic nerves 
Apparently, also, the sympathetic excita- 
tion of the gall bladder is much weaker than 
the vagal, smee the retardation caused by 
sevenng the vagus is much greater than the 
acceleration obtamed by severmg the splanch- 
nics In this connection it should be recalled 
that inhibition of the human gab bladder can- 
not be mduced by faradic stimulation of the 
stomach and duodenum, as m cats (Boyden 
and Rigler, 1934) Also it is possible that m 


man the vagus has lost its power to release the 
sphincter since its resistance is not lowered bv 
neuromimetic drugs (Bergh, 2) and that this 
is accomplished only by antispasmodics and 
such hormone-produang substances as egg- 
yolk and magnesium sulfate (cf Boyden 
Bergh, and Layne, 1943) 

5 Pathways of patn and of reflexes to the 
gall bladder from the cecum Of special interest 
are certain incidental findmgs recorded in 
Table TV First, in order to abolish reflexes 
from the cecum to the gall bladder it is neces- 
sary to cut both the major and the mmor 
splanchmc nerves (1 e , to cut down to and 
mclude the rootlets of the first lumbar gan- 
glion) Owmg to vanations it is probably 
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Hf 6. Da [t(* cKKk *1 «aUOT ai u (d. TkU* r> YI. Q« botk Met 
(b« fT«U£r 4, uid K ip«aifc« kad bm tfi'cn j bot bA tke hM. t, 

q^iichnc wrrm. On iba Wt mAe tki ctiiK tuiriM kd tBo brt* b^wctH 
Sace, a tbb tba odatatwy rrAct to ibe (is (tom U« crcea had 
bwa aboK^hfd by afctwo cl pqia U aiait ho In mcd tka rrcalzr od learr 
irdiadbnica. (TW tPC B ' im itp J portwB d Ihb eecm l» laSaltibr dotici knoV 
Udt psm folkn tac ^lastie coatnctkn d Um conm u kA abokalwl, ■« hta 
an ^dcadtBlc* ctt w v f i rd (tn otW aalgah rff u Jwi b Tatda I\ A ud A*)] 
(bodcxa pibt mpohra m*t ka tn mrd tke aa p erkr siacotanc plexs tod 
Wtt ipUacktuc acrvct to kavo nacktJ 0» ■» |lim cd tW tool 


ufer to cut the least vpUnchnlct, tl*o Out io 
order to »boh»b pain from the ceemn it Is nee 
enar^ to cut aJI qilAnchnIc roots ts far dovn 
as tt^ tccoDd lumbar s^-mpatbebc itan^ioii, 
i.e Dot onlv tbe greater and lesser but also 
the least spimehnk nerve ttTdence for ihu 
13 shorn In Figure b comprising drawings 
made at tutops\ of Cat 3 1 In th» Bgnrt the 
left plexus Is draim from the left side with tbe 
cat l\me on its right flank that o( the right 
piexus trom the right side with tbe cat roOed 
oiTT onto Its kft flank. On both sides the 
major a and minor ft iptanchnia have b«n 
cut but the least c escaped tnder these 
conditions the inhlbitorv reflex was abolished 
but tbe pain St fll persisted. This suggests that 
the pam irapuhes reached the spuial cord 
thro^h tbe superior mesenteric plexus, the 


least ipUnchnic nerve and the muiM on 
munkans of the second hnnbar 
Second these findings are 
observations of Kants and ^ an BiaVuV" 
reported that complete decefltTaGotDsa to 
ceUac ganglia of the cst {ofloro; bCi^ 
section of splanchmc and va^ 
not abolish another type of , 

bfliarr i\-itcm namdv 
tog fasting Thb inhibitory reflet 
dl^ention of the fleam sid cti» 


and Ir\ loiolor b\ fandic 
inferior roescntericplcTai. 


menu Kunts bis ui/cnTd that 
psus from the Urge benrd to the 
without entering the spinai cord 
tbe spbryhnlc nerves 
are mediated b) tbe ctlisc gangw®- ^ 
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SpLandhriica 

deereasc- 

tonuS 

Vagi , 
increase — I 
tonus 


Section at A 
no change 



Section at C Causes 
maximum retardation 

I 

I 

Section ai £ i 
abolishes I g+L vagus 

C-l--rD Section 
inhibition L 1 ri 

of gall bl /l \ f D ^ 

Splanchnics / \ /J, 


E 




Section at B 
reta rd s 
emptying of ' 
biliary traef^' 


emptying 
I ^ of gall bladder 

/ To 
; stomach 


•vVaguS accelerates emptying 
by inhibiting local 
Contraction of sphincter 


Fig 7 Diagram summanzing the effects of seebonmg vanous autonomic nerves 
(cf summary m Table V) Area d, gastroduodenal plexus, B, gastroduodenal nerve. 


of our difficulties in securing all the filaments, 
one wonders if the persistence of the reflex, as 
desenbed by Kuntz, may not have been due 
to the failure of the operator to intercept all 
splanchnic nerves 

SUMMARY AND CONCLUSIONS 

The effects of cutting or otherwise ehmmat- 
ing certain nervous pathways to the biliary 
tract in 34 cats are represented graphically m 
Pigure 7 and assembled m Table V They 
may be summarized as follows 
Severance of the gastroduodenal plexus to 
the choledochoduodenal jimction does not 


affect the rate of emptymg of the bile passages 
after mgestion of food nor abohsh the inhibi- 
tory reflex to the gall bladder from the cecum 
Presumably this plexus consists of afferent 
and vasomotor fibers 

Severance of the gastroduodenal nerve which 
innervates the same junction, markedly re- 
tards emptymg These observations raise se- 
rious doubt as to the efficacy of severmg the 
nerves m the hepatoduodenal ligament of man 
as a means of treating a spastic sphmeter, as 
recommended by Reich (1940) 

Severance of the nght vagus (and its celiac 
division) produces even greater retardation of 


TABLE V —SUMMARY OF RATE OF EVACUATION OF GALL BLADDER FOLLOWING 
SECTION OF NERVOUS PATHWAYS 


Nervoui pathway 
inlemipted 

No 

animals 

Initial 

tonus 

Trim 

on enlen 
cystic duct 
min. 

yi contents 

1 gall bladder 

; disdiarge 

min. 

1 

1 discharge 
min 

All discharge 
mm 

Reflex from cecum 
to gall bladder 

Reflex 

Pam 

Llpoldol controls 
(DuDoIi and Hunt) 

13 

9* 

20« 

70 

104 

260 

Not att 

empted 

Gastroduodenal plexus 

3 

6* 

23 

7I> 

lip* 

275 

+ 

+ 

Gastroduodenal nerve 

8 

36 

71 

165+“ 

234* 

173+t 

+ 


R \'BEUi 

6 

49 

95 

319 

- 

— 

+ 


U. tagui 

3 

IS 

48 

152 


301+t 

+ 

+ 

Ail ipbnchnlc roots of celiac 
EMigUon 

7 

17 

34 

86 

1 

117 

338+5 

0 

0 

i^I«t splanchnic roots 
.Jwme escaped scctlrml 

7 

30 

54 

1 

117 

179 

330+1 

+ 

+ 


number of auimah mod in computing averages when below full ntunber 
^ tlijchajge, -j-j only 14 dlsdiarge. jOnly K to discharge. |a only 5/6 yi ^3 onlj 
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flow from which It U Wemd tint the ri^t 
vagos not ool) Koda pans>-iimathotic i&hibl- 
torv fiber* to the aphinctcr regViQ \ia the gas- 
trodoodenal Der\'e, but alao motor fiber* to the 
gall bladder via t^ hepatic plciua. The lat 
ter lofcrencc Is substanUated b> the fact that 
*c^•e^Lnce oT the left (s^ch doc* not 

•end fiber* to tbc cbcdedochoduodcnal June 
Uon) also retards the emptying of the gall 
bladder but to a le»*er degree. 

Se%Tnncc of the fpiarwlinlc root* of the 
cdlac ganglia as far down as the aecDod lum- 
bar cmT aboltshes the Inhibitory reflex from 
cecum to gall Uadder thereby somewhat ac 
celeratmg the emptying of the gall bladder 
Since cutting the ner\T to the sf^dneter (gas- 
trodoodcnal neniT) does not accelerate the 
flow but retards it presomakdy this oerre 
does not con\TT aympatbetic fiber* charged 
with msintaliung the tone of the spUncter 
It is suggested therefore that dunng fastuig 
the btbtry outlet a kept closed tbr^b the 
actioa of a local mech&aisn periup* the in- 
tnnsk nen-e net, and that after meal* the 
tonic contraction of the cphincter b overcome 
by the right >'tgii* and by bormooe* betng 
formed m the intestinal mocasa. Since, In 
human patients the oenromimetjc drags hitN'e 
•o little effect upon a mastic sphincter it Is 
poadble that in man the vagus has lost Its 
po we r to release the sfdilncter and that this b 
accoiDpbsbed only \n antbpasmodKS and 
bormone-produdr^ lubctancea 

These expenmeots also indkale that in the 
cat there is no obligstory reciprocal relation- 
ship between gall bladder and sphincter tloce 
each responds to ipprupfiate •ttmail when the 
nervT to the otha b cut The v'agu* aug 


raents the tone of the gall bladder sal B 
contraction of the spWncter (Uertby *cu- c 
ating the flow of bile) the tympnirtic 
a temporary Inhibiting effect oe o»tnrt»iy 
the gall bladder— a function that h 
entl\ absent In man— tbertby retinfin, te 
flowof b3c frDmaviscustbatBea:j*yh;i_ 
dcr the Influence of hormooe* and eauutr^ 
from the vagus. 

Pam bnpulsca from fara&ally bdad 
spasm* of the cecran enter the ipata] arj u 
low as the tecood lumbar gangficn, 
tra\TTied tbc sapcrlor mesenteric fJra cd 
the lesist splanchnic uav ea. 
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wrgicml thcfam Among these ire find but In which It b diffinJi to torn the ctma 
leiomvcunu of xm-iog tbe imi*nv the oct tateiiariy or pojtcriorij U the 
fnull« ooei. Such tcmori were the chief tlon of the ctrvbu Thb coa Tcr U the Cen* 
raison for operation m 170 cMci, ProUpae frotn e reUthrfy pc*r-*liaped nuH bta b 
U ftitcd u the re**m for operation te 144 bitfulsriy round one The Utter aa U 
cw j e a, iliny of these were extreme otscs In tur^ out mocb nwre eisDy tnd iHL tJt 
which the uterus esme well outside the m exhibitK^n ol Itr less force, 
troitus. Some bowever were len marked In the tmtrnent of marked desct«a c! 
cues of descensus u the records indlcetc that of probpse vtginil hyiterertociy fedj t 
the ittendmg men In the service did not all place of real nsefaloeM. Inmostirft^dLa 
have eiactl) the same Wea u to the degree of of thb coantf> prolapse b mana^rf etler I 
descensus before the term prolapse should be the cxdnon of the uterus with iDtcrfodln 
used Descensns of more moderate degree of the broadUgaments or by somcfonsoll^ 
occaijooed interference in ri3 cacses. Bleeding Manchester operation. The rnnoral of tb 
wu the major UxEcatkin In 53 In 50 casci olerua hu beta our prdcr eD ce sad oor n- 
in atHnen past chikfbeartng a nmiptom pcrlcact with thb procednie has been s my 
piDdodng retrodtsplacement was (he reason aahsfactory one The objectloe tkal dz 
for operation. uteras b manr of these cases b aomal b d 

'Sonmallgnant bleeding whether caused b\ httle wdght. )n most of these paletitsk ha 
small mjTjmu or by dyafnncLlon, b b manj no further function. In the majority too, tit 
caacs, eScieath msuoa^ b\ vaginal byitefec ctrm b not normal- It b Icnjt heard, tiid 
tooy Both 01 these cooditkins are f<mnd for coed, dccubrui olcen mar be prcseit, trJ 
the most part b womea who are nearing or the cemcal canal b unhealthy Jo the lbs- 
who have reached the m en o pa u i e tad b> far chesder tv^e of operatloo the cons b csalr 
the greater number of them hayw had chlMren. r erooved If the enUrt oterui b ercKd, id 
In many of them some outlet reUiatioa exbta only the bases of the broad bgaioeaU rsrh 
and a considerable Dumber have cervkes used for supeort but the upper poftkousti 
which are not healthy All of these conditloDa may be otOued as a support for the bladdrr 
ma\ be remedied by one procedure which has In addition, if the nirrus b rtfflortd tie 
tbearidedadrantageofpreservingtheovanea. posterior hernlatioo may be dealt wbi I" 
ImuliatlcK) for the relief of oonmalignaot tmiUng the ulcrotacral lixameuts. 
bleeding b women b the early forties fre have found to be one 0/ the most *u4*-|** ^ 
cmently causes much ifiscomfort because of parts of the operadoo. TheoferalkabneOT 

tM roenopaose which appears raptdly as a extraperiton^ and thepatients, whoinBarr 

result of tw datradiTC effect of the Irradla cases are old women trf defident routrSf'- 


tioo upon the ovarvs. The preservaboo of the 
ovanes permits the menc^use to come much 
more gradual!} and the woman is far more 
comfortable than when the ovanan function b 
fuddenlv btemiptcd 

Larger myomas may be removed vagmally 
by etasng tbc uterus piecemeal, or by 
morccIlatloQ Thb is a procedure which de- 
mands a considerable oegree of famDiarltv 
with the technique of the operation and whkh 
occupies a limited field. It should not be cm 
pkrv^ if an old subsided pelvic inflammation 
» pr esent as the adhesioos whkfa thb conditioD 
produces are cxtrenscly difficult to deal with 
tram below A simple form of morceOatioa 
b cases m which tbe uterus b not vvry large 


stand the operation very wefL “The '5” 
the strength of the pabest b far lf« 
which b caused by a plastic foDortd by »’ 
abdominal operation 

Women with symptom-froduaut 
displacement of the uterus, past t^ ff^L 
chjfdbeaibg arc often more effidenuT 
aged by U» r em ov al 0/ the 
any one of the variems nrtrwD^br«^ 
eriUoua. In patients at time d 
seems more logical to removr the ntftw uo 
to do a more prolonged b 

blended to secure It where U 
many of these women there ^ 
lesioQS of the vagina and rervii » , 

with advantage to the patient, he 
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at the same tune Subtotal hysterectomy has 
been recommended for this condition, but we 
have, m a considerable numbp of cases, 
chosen to deal with it by vagmm removal of 
the uterus, with vagmal plastic at the same 
tune In many of these cases the removal of 
a cervix which is often not normal is a further 
advantage Removal of the uterus by any 
method is not advocated for this condition m 
young women 

Outlet relaxation together with a moderate 
descensus is a common findmg m women m 
middle life Both of these conditions may be 
cured at one tune by the vagmal removal of 
the uterus Small leiomyomas, endocervicitis, 
and menorrhagia are often present Discom- 
fort caused by saggmg or retrocession of the 
uterus IS often seen, and these conditions are 
frequently accompamed by outlet relaxation 
and more or less abnormality of the cervix 
All of these may be corrected by one procedure 
with a mmimal risk The pelvic discomfort in 
many cases is the result of varicose veins of 
the broad ligament and these are done away 
with by the hysterectomy 

CONTRAINDICATIONS 

Approach from below is contramdicated by 
a number of conditions When hysterectomy 
is mdicated m the presence of extensive 
residues of pelvic mflammatory disease the 
excision is best performed abdommally The 
adhesions which may be found m these cases 
render the vagmal operation difficult and 
hazardous Previous pelvic ojierations may 
be followed by adhesions sufficiently extensive 
to render vagmal work difficult We have m a 
number of mstances removed the uterus from 
below after some procedure for the shortemng 
of the round hgaments had been done ab- 
dormnally, but the operation has usually been 
difficult It should not be attempted unless 
the operator has had a considerable exjienence 
with vagmal surgery Patients upon whom 
suspension of the uterus to the abdommal wall 
for prolapse has been done are sometimes seen 
with the uterus agam protrudmg This 
procedure has disappeared from gynecological 
dimes These patients may be opierated upion 

rom below, although it is sometimes difficult 

0 brmg the corpus of the uterus mto the 


vagina until the false hgament which has often 
formed between the abdommal wall and the 
fundus uten is severed Access to this may be 
made much easier if an assistant presses down 
upon the lower abdommal wall Cases m 
which endometriosis is suspected are better 
approached from above as the dense adhesions 
characteristic of this condition are hard to 
manage from below Ovarian cysts, if not 
adherent, may be punctured and removed 
from below with no great difficulty, but the 
unpossibihty of bemg certain as to the exact 
character of the cyst before the abdomen is 
entered makes it wiser to treat them by ab- 
dommal incision 

We do not recommend the operation for the 
treatment of caremoma of the uterme corpus 
A very important early step m the perform- 
ance of hysterectomy for corpus cancer is the 
blocking of the broad ligaments by placmg 
straight 8 mch clamps alongside the uterus on 
either side to prevent the pushmg out of can- 
cer cells through the lymphatic vessels of the 
broad hgaments This may be done immedi- 
ately when the approach is made from above 
When the operation is carried out from below 
the upper part of the broad hgaments is not 
occluded until late m the operation, while m 
the earlier stages the uterus will have been 
subjected to a considerable amount of hand- 
Img In most of the cases of corpus caremoma, 
it is techmcaHy possible to remove the uterus 
from below, but the impossibihty of early 
closure of the broad hgaments mterposes a 
serious objection to the employment of the 
operation 

The technique of the operation used m our 
service has been desenbed m a previous 
publication The usual vagmal hysterectomy 
done in cases other than prolapse may mvolve 
only the removal of the uterus, but m most of 
these cases some form of vagmal plastic is 
also done This may be only a permeal repau 
or an antenor plastic may also be necessary 
If urmary mcontmence exists, it may easily be 
cared for when the hysterectomy is done The 
adnexa may be inspected through the vagmal 
wound 

We have contmued to employ the operation 
with hgature of aU divided tissues, and have 
not been impressed by the clamp method of 
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imwrtog the utena. Tlui opemtkm. m the made while doing a perineal pIuU: ifier ih 
da>-i ol poor lutarc maiCTliI and oefident liTitCTectooi\ but mtirrc wu Mbml k » 
t*epK*,oo doubt plajTdamefolrfiie Tqda\ naooth rcco%TT> Ooe old womaa, ifio la 
tbc completer sorglc*] methodi leem more opemrioo foe prolafae hid a cereteal kesc 
latufactorv rbage oo tbc loth dir but reojTTni 

Id the leriei of 517 vagmil bjwtercctomle* A ammoo critkljra of theopemkahihi 
here reported there ha* been do death. It lt*bortcn*tl*v*gin*. Thb,boiirciret» 
muit be conceded that there ha* been an de- hainot ocemred except Inti* 
ment of good fortune In attaining n larpc a tbc operaUon Is done for ertrriw daroso 
nu mber without mortality A well trained In tlw can the antcrioc and psttm 
itaff proper iclection ol caaei, and caiefol raginal wall* ha\-e been everted auh dr 
technique have plaj-cd thei r part, but good uterm and ibortcnlDf ha* tlrealj tiic 
Inch hai helped. It is •carcel\ Ukelv that an place In ca*e« in whJ^ the utenB b it cU 
otherdmilariiumbef may be done without the normal level, or In which dctcBma h tacd- 
loi* of a Angle patient Although cnortalitv ente a v’sglna of normal depth may be kh 
ha* been absent, morbidity ha* not Uknot When the ulcnabtotallj eid*ed,wbednll 
pouible to do hjaterectomj hj any method b docc abdommaHy or vigiaaDr If tbe nf- 
without tome nrorbuUty a* a Weteria laden Inil wall b dlrldta dote to the ctrrb tW 
area bin\'adedwhaterer the trpe of operation wiO be no ihortcnbg or the dLSema b 
cbc acn . The morbViity b lomewhat higher In len^ will be ao sm^ that H vil vt k 
the vaginal opcraUoQ than In either tin total notlred Tbb ha* been true b to lain acrici 
or the AJbtoltl abdominal h>'*terectomy By ol total hyilertctomba by both mrtiodi tbt 
the at an da rd of the American College of the fact appear* to be de&aiteb ertil&hcd 
Sargeoru, that U, a temneratore of ieo.4 de 2 iSasy of the technical diSctmks of ibuk 
greea on onj a day* exaodlng the drst. 4a i aorse operator* cmplab axe doe to tk mtl 
per cent of our cnea mut be placed in the I mp r op er InstninKnu. BiAr ttlri rto a bI 
morbid group. In ipite of thi* fact, con- damp* not dealrncd fx u*e m this £dd tab 
vale*cei>ce hai bon as a rule Ktnoth The up so much of the Umiicd ipace that nri a 
beipital atat in unoompDcated ca*e*, b 1 1 x Impeded- Namjw curved rctrsdar*, iubt 
12 day* Drainage b not u»ed except m the the bodH) curve* and ocenpybf bd itlk 
caiei of prolap*e m which the dbaectoon b space In the field are extreoelT refi 
rather wider than when the operation ts done PropeT damp* with rather ibortcr pa * tlia 
for other reason*. In cumi In which the utcni* thow used In the abdomen, and with ipst* 
protrude* from tbc btroitu* and the bnad curve, add tn the eaie with which bemt 
ugarnent* arc mterpoaed between the bladder tomles other than thoae dooe f« prda pwet 
a^ anterior vaginal wall with the freed pubo- carried ouL It U wue to repfart each itep 
ccnrtcalfasdaaaanadditioaalBupport aamall with a luture ligature tnunedbtrfj 
drain of rubber thwe b placed m toe wound at kaie* the upera b ve field free d 
tbc vaginal vault and b retnoved in 14 boara. Instrument* which are fa the war and h 
There irerc *0016 more lerloui lequcfae more effident fnwn the rtancri^ ^ 
Postopcratr.’e bleediog occurred In i s case*, moitari*. A tmall laparotnoy pad, 5 
In aD the cases fa which bleeding occnriTd Inches smiare alway* with a tap^t*»ei 
during lecovtrv It wa* easily cootrc^led b> a useful alter the uterus b out 
damp X suture at the vaginal vault, tn no rtmainlng damp* are being replaced by 
rwir- did a notable loss of blood occur Writ turn Unmaihed gaiue shoold ann ^ 
abscess requuwd opening fa 7 cases. \ vcileal placed fa the vaginal wound. 
fajui) occuned in 3 cases In a ol these alter unnecessary No i chromic 
Immediate repair an UDeventful coovales- heavy fx the major Cjature*'™ 
cence fdlowrd. In 1 urinary cxtravasatloQ ydaln No 1 x No ofx 
caused some trouble but the patient recov In many of ourcaje* cjatoc« »» 
cred. In x ca*c a smaD nick fa tne r e ijnni was ede haw been dealt with, and m • 
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umber the perineum has been restored 
Vhen the patient is a nullipara, or if the 
erineum has been previously repaired, a small 
ledian episiotomy helps by giving greater 
xposure This can be closed by sutures at the 
lose of the operation 

IVhile vagmal hysterectomy after previous 
lelvic surgery is, as a rule, madvisable, we 
lave, in a number of cases, removed the 
iterus from below after a laparotomy had 
leen done In nearly all these cases the 
irevious operation had been for retrodisplace- 
uent or descensus Vagmal hysterectomy 
ifter a retrodisplacement operation may be 
luite difficult, especially m the identification 
)f the anterior peritoneal fold In such cases 
he operator may solve the problem and keep 
mt of danger by delivering the uterus poste- 
lorly without havmg opened the anterior 
lentoneal fold, and, after havmg brought the 
:orpus out, pass the finger up behind the 
iterus until the antenor fold is identified It 
nay then be opened without endangermg the 
iladder If the operation is done after a 
previous suspension for descensus a long false 
ligament between the fundus of the uterus 
and the antenor abdominal wall may cause 
some difficulty, although it may usually be 
reached and divided after the broad ligaments 
have been dealt with In i case, because the 
true state of affairs inside the abdomen was 
not realized, the fundus was found firmly ad- 
herent over a considerable area to the antenor 
abdominal vail The uterus could not be de- 
livered The fundal attachment was finall)'' 
dmded vith difficulty, a thin layer of utennc 
tissue being left attached to the wall of the 
abdomen This description merely indicates 
vhat maj be done, but not what is advisable 
iVhen in doubt as to the state of affairs within 
the pehns, it is best to make the attack from 
abo\c 

One of our staff is studying the effect of the 
insufflation of a mixture of sulfanilamide and 


sulfathiazole into the vagmal wound as it is 
closed at the end of the operation This 
mixture is blown mto the space between the 
pentoneum and vagmal wall and upon the 
vagmal vault after closure The result of this 
work will be reported later The peritoneal 
mvasion is limited in its area, and painstaking 
vagmal preparation before operation de- 
creases the likelihood of introducing mfection 
The use of the sulfonamides may still further 
reduce this likelihood 

SUMMARY AND CONCLUSIONS 

This senes mcludes all cases done durmg a 
stated period by aU the members of the de- 
partment of gynecology and obstetrics of the 
Evanston Hospital, mcludmg the younger 
men of less experience The operation prop- 
erly carried out appears to be a very safe 
procedure and one which is followed, m most 
cases, by a rather smooth recovery There is 
a deWte morbidity which m nearly all cases 
IS not severe A few patients required atten- 
tion to abscesses or bleedmg None of these 
presented a serious problem 

The operation has a definite value and 
should find a ivider employment than it does 
It has limitations which should be observed 
Those who have had lunited expenence with 
it should select the easier cases for attack from 
below With adequate experience many pa- 
tients may be deit with vagmally without 
difficult}'^ It IS not wise to regard this proce- 
dure as one which may be used routinely or 
even m too great a proportion of all cases 
With proper selection of cases and vith an 
adequate technique it is an extremely useful 
addition to operative resources The pelvic 
surgeon should be sufficiently master of the 
various methods of removing the uterus that 
his choice of procedure may be based whollj 
upon the conditions presented m each case 
It should not be influenced b} lack of famihar- 
itv with am one of the available methods 


EXPERIMENTAL PRODUCTION OF BRONCHIAL FISU'U 
IN RATS AND RABBITS 

\LMN CAHISON ^LD lad W E. ADUIS SLD F VCi, Qiofo, IW» 


T he purpote of this roearch w*» to 
prox-w a momi bkh cara nogcolc 

tubatancq coold be applied directly 
to tbe bronrtiial mucosa of rabblu 
and rats in an attempt to produce brocdio- 
Seolc caxdDoma. Many mrtbods have been 
used m the post to prince lung totoore in 
susceptible animais. Cardnogeos have been 
rubb^ on the tUn (3) and havT been injected 
intravenoQslv (5) iubculaacoosly (i) and 
mtratracheaQy (6) They hax’o been a|^)lied 
on threads whkh baxT betm threaded throogh 
the chest cavity (a) Susceptible antmaU 
have been subjected to atmosphere laden with 
dusts (4) Tbe results of these methods arere 
largely the prodoctioQ of lung turnon which 
seemed to arise from ahroU and werepredocnl- 
oaotiy tubpleoral b distribudoo. They con 
taioed few mitoses and showed slight or no 
teodeocy to petastases More important. 
the> had no relations to the broacbloles and 
were not tree bronchogenic tumors. 

It was OUT thought that if we could p^ucc 
a pennaoent bronchial hstulab animals which 
were susceptible to induced tumors, we could 
possibly produce a more t^cal lung tumor by 
repeatol application of cardnogenic sub- 
stances dlredly to the bronchial mucosa. 
Adams and Uvingstooe b igjt described a 
method for the production of bronchial fistulas 
m dogs. IMth sexTnd modificatioas thb prin- 
ciple was found applkable to nts and rabbita. 

UTTHOO or EATS 

Adult white rats were used b these experi 
menti and ether anesthesia was administered 
throogb a loosely fitting lace mash. Tbe left 
chest was used nratinel} because only one 
large lung lobe is present on this nde in rats. 
This made the procure easier more ooiform. 

FrtM tS« 0*T«rtK«1 l^trwj TW Cw*raa7 Clif—o 
TU» hM baea Mdaou Bd«r (ra( feuu ifec Dovflaa 
taalX FoCEvkm W Wn^iol t— TtX «l TW t VTtne; •( 

CUa«> 


and above an the resulting fistala\tnir-iT 
and easier to keep open. 

At the beginning atwoftaj^proctdotni 
used Tbe chest was opeofdlieoBgii. 
left sth btename and the lung W* htc* 
out throogh the bosloa. PniMUl d t 
were then placed on either ride of tlw leber 
the ribs brou^t together faHy hjhh arj 
the exlrrioriitd lung The mcscla rri Aa 
were then breughl tofctber cm the We iLj 
oanplctlng the first stage. Tbe senwd Ci, 
waa performed 5 to 10 dap bter la ordo i 
give rirTM». for and fihrosh toUbflrt 

between the lung raaue and the dnt r£ 
The wound waa then reopcBed and the H* 
cut off a abort dhtanct fnan the dnt ri 
The broM±uj was idcatlficd Vr pobrj c. 
a foreign body iaserted (0 Letp k epa Ib 
shiri VIS lutujtd to the udnl^sj esda 
and the wound was left wide opes. 

The method mentioned of prodndst I"* 
«*hut fistulas was found to be aiaalWaMT 
yielding only 95 to jo per cent desirel re#^ 
lor the following reasons There ww » ^ 
to determine accurately the tens** 
pericostal sutures and they were Ireqas^ 
either too tight Of too loose IVhe flthcy^ 
loo tight Itw loof tissue would 

skrugh before the second stage andaM^ 

were too loose, the lobe would eitho^ ^ 
Into the cavity or marled Uetm^ 

take place when the lobe was cut oi- ^ 
bleeding was vet) troublesome bec^ 

If we did manage to stop it tefore the 
died, we would freqoeDtly hire tit ^ 

bronchos also tied off became of hi WT 

prodmlty to the mab vewris. 

These problems were solved bj 
the whole opcratloo b coc st*?^ l 
lobe waa brought out through the5“ . 
space and the periooiUl sulints *"'1^ 
as mentioned Then tbe lol* 
aldy cut off a short dataatf fn» 
wall. No Weeding occurred U tw 
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Fig I 




Fig 3 


Fig I The lung lobe is exterionzed and the adjacent 
ribs are brought together about the hilus 
Fig 2 The extenonzed lung lobe has been cut off and a 


foreign body has been inserted into the bronchus 

Fig 3 A ventral secbon through the chest of a rabbit 
to show the relations of the trachea, bronchus, and fistula 


were reasonably tight The bronchus was 
then identified and a short piece of twnne was 
inserted The wound was then closed about 
the twine and one suture was taken through 
the twine and the skin as a means for keeping 
it immobile About 5 days later when the 
twine could be removed, a fistulous tract was 
left wbch was wide open and quite straight 
Eighteen rats were operated upon by the 
method descnbed Three died at operation 
apparently from too much ether Two died of 
tracheal obstruction caused by the twnne slip- 
pmg mward Three did not develop fistulas 
because the twine slipped out Ten rats de- 
veloped large fistulas demonstrable by x-ray 
with iodized oil injection 
Before we were able to obtain uniformly 
good results two major problems presented 
themselves The first was to get the animals 
to survive the open pneumothorax In rat 
operations, speed and dexterity proved to be 
the answer Immediatel}'^ after the pleural 
cavity was opened the pencostal sutures w'ere 
placed The chest wall was kept closed at all 
times by the assistant, except while the lung 
lobe was being brought out After first few 
operations it was rare to have a rat die on the 
operating board from open pneumothorax 
The second problem involved the material 
to be used to keep the bronchus open Rubber 
and metal tubes and cotton and gauze packing 
■"ere tried but none vould stav in place long 


enough to give the superficial tissues time to 
heal We finally tried ordmary wrappmg 
twme (about 10 turns to inch) which sohmd 
the problem Because this twme sweUs when it 
absorbs moisture, it stayed m place and kept 
the bronchus dilated while the wound healed 

METHOD IN RABBITS 

The principle of the production of bronchial 
fistulas m rabbits was the same as that m the 
rats and only differences in technique will be 
elaborated 

Rabbits have much less resistance to infec- 
tion than do rats, therefore it was necessary 
to perform operations with more attention to 
sterde technique In spite of this precaution, 
many rabbits died with a profuse pleural m- 
fection, developed either at or after operation 

Because rabbit lungs were found to be more 
fnable and more difficult to bring out of the 
chest cavity, some method other than speed 
had to be developed to combat the pneumo- 
thorax A positive pressure ether apparatus 
was devised ivhich proved adequate The posi- 
tive pressure was not applied until the rabbit 
w^as deepty anesthetized because otherwnse 
laiyrngeal spasm forced the ether mixture mto 
the stomach With this apparatus we were 
able to keep rabbits alive wnth open chests 
for as long as i hour 

Specially made brass plugs were found to 
be the best means for keepmg bronchi open 
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The\ were pointed and grooxrd it one end to 
fidliute mtroductwn into the bronchus. 

It wii iJiQ found ad\iMbJe to immobUlte 
the rab^U forcks* dunng the first 6 to 9 
po«taperati\'e c1a\'s beouue their scipaUs and 
elbows were cowUntly disturbing tne opera 
tl\'e field For thu puipoie gauxe loakcd to 
starch wu used to good adN-antige 
OperattoDi were perforroed on 14 rabbits 
b\ the technk[Qe described Eight died at 
operatxm either from too much ether or from 
a lack of air exchange SU died after opera 
tion from profuse cbeit hifectiooa. Ten de 
\‘ek)ped open bronchial hstulas demonstrated 
b^ X rai with todized oil inlectioCL 

Both rats and rabbits with bronchial fis- 
tnJas require constant atteotioo 10 order to 
keep the totulos open. If thei are left alone 
without twine or tube m pltre the fistulas 
heal ipoDtaneoosli within a inr short tbne 
While theK experiments were going on and 
alsoatthepmenttime these ttstuUsverebeliig 
treated with caronogenicsubitances notabli 
beiup\Tine XppjKraUonj were made c\Tn 
other ds for as long as 3 nxinths with no 
defanite grots eiddencc of cancer being found. 

In addition studies arc being earned out 
on the effect of extenorualion sr on lung 
tissue Thete are not complete enough to re 
port at the present time but indications are 
that some metapUiua of bronchial mucosa 
takes place in addition to the prodaetton of 
fibrous and alclecta«u 
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I Production of perBstent bmUif h- 
tulasiDratsand rabbits k dented Torthsb 
because of the poadbOitt of iadurait tne 
bronchogenic tumors b\ direct sfpbraum^ 
caxdnogecs to the brondnsl moco*x 

J Pnxtd u res are described lor tie crr<n 

tpcnttl production of p eid s tent bfeocMii h 
tulas in rabbits and rats. 

i RcsulUof treatmeotof broDchhls™^ 

dixectlj through the hitula with the esrraJ- 
gen benxp\ fine for 1 penod of 3 
grotsl\ negative. . . , 

4 ThepossibiLti th|itlnJigtis<acUCBCp" 
morphological]) b\ evteriorixatloo ^ * 

mentioocd and is being studied fsrlieT 
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BENIGN TUMORS OF THE LARGE INTESTINE— 
Incidence and Distribution 
ELSON B HELWIG, M D , St Louis, Missoun 


k COMPARISON of the published reports 
/\ deahng with the inadence and occur- 
rence of benign tumors of the large 
intestine shows a marked discrepancy 
m the prevalence of these tumors This dis- 
crepancy ma> be accounted for m a number 
of different ways Thus if the specimens for 
study have been removed at surgical opera- 
tion only those tumors which have produced 
symptoms are likely to be included If the 
material for study is obtained from autopsies 
the mcidence will varj’’ with the care taken to 
note the presence of the tumors And, finally, 
when the incidence of tumors is deterrmned 
upon the basis of a small senes of cases, the 
results are less likely to be rehable 
The term poljTi is commonly used to desig- 
nate any benign tumor either sessile or pedun- 
culated ansmg from the mucous membrane 
of the large mtestine While this interpreta- 
tion of the term polyp may convey the gross 
conception of the tumor, it does not signify 
the essential pathological structure of the 
tumor On the basis of the exact structure, 
this group of tumors referred to grossly as 
pohps maj be classified into a number of 
different types such as adenomas, leiomyomas, 
caranoids, and lipomas Since each type of 
tumor is characterized by a distinct clinical 
course and prognosis the necessity of an ac- 
curate diagnosis is obvious The explicit 
nature of the polyp must be known in order 
to arnve at the correct treatment and prog- 
nosis In this study of the large intestine, the 
occurrence and exact nature of each piolyp was 
determined 

mlxterials and methods 

This report is based upon i ,460 consecutive 
autopsies in w^hich the entire large intestine 
'las available for study Each intestine was 
carefuUj examined in the fresh state All 


grossly discermble elevations and irregular- 
ities of the mucosa were recorded and the 
distance of each was measured from an ana- 
tomical landmark Each elevation, together 
with the adjacent intestmal wall, was removed 
and placed m 10 per cent formalin After fixa- 
tion, sketches of each lesion and the pertment 
descriptive information were recorded on an 
anatomical drawmg of the large mtestine 
Large lesions were sectioned m a plane per- 
pendicular to the mucosa All blocks of tissue 
were then embedded m paraffin m such a 
manner that the plane of section was at a 
right angle to the plane of the mucosa Smgle 
sections and m many mstances step and serial 
sections were prepared and stained with 
hematoxylin and eosm The microscopic 
appearance of the lesion was then noted and 
studied m relation to the gross appearance 
On the basis of the microscopic structure, the 
exact diagnosis of the lesion was established 
All carcinomas and sarcomas have been ex- 
cluded from this study, although a small 
number of adenomas showing microscopic 
foci of carcinoma have been mcluded The 
adenomas containing foci of carcinoma will 
be discussed m detail m another communica- 
tion Also all lesions obviously the result of 
inflammation, thrombosed hemorrhoids, and 
anal fibrous tags have been excluded 

TYPES OF POLYPS 

The number of cases and the various types 
of poljTis encountered in the large intestine 
in this senes are as follows 

Adenoma, 139, lipoma, 13, carcmoid, i, 
leiomyoma, i, a total of 154 cases 

Adenomas In the 1,460 consecutive large 
intestines studied there were 139 which con- 
tained adenomas, an inadence of 9 5 per cent 
Omittmg one instance of familial pelj^sis, 
the remainmg 138 contained a to^ of 272 
adenomas In 80 mstances there were single 
adenomas and m 59 cases 2 or more adenomas 
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were present Table I thow* tKe inddeoce oi 
adenomas m the coJofi and rectum 

tABU! I — C<CtD£=^<3 OP AOCVOim Cf COUW 
AJO) RICrUK 



Cifae i r J 7 i » • 

Rasaa 3 i6 7 J i5 |9 

In this aenes the irundeoce ai adenomu In 
the ctJon, 8 11 per cent sru appreoaW) 
rrentcr thin that reported b} other*. Stewart 
touTtd4 9per cent m 1815 autopsies basnun 
6 pet cent In 1100 autopsies and Lawrence 
onJ\ j 37 per cent m 7000 autop»»e*. Law- 
rence attributed tbe low inadeoce bi tus scries 
to the larjte number of children included. 15 
per cent of the 7,000 autopsies being on chfl 
dren under 1 1 vean of age ^owe^•e^ m the 
present itud\ the percentage of autopsies of 
chUdien 1 cm than 1 1 ^‘ean of age was abo 15 
percent In the 460 lutcppstes the incidence 
of adenomas m the rectum was 3 39 per cent 
compared with the obserNatlon n^e bj 
Lawrence of o 4j per cent In both sene* 
approximitd oiK-nalf of the intestines with 
adenomas In the rectum also showed adenomas 
In the colon. In tbe present aerws the nom- 
ber of adenomas noted In tbe rectum was 
about fi\T times the number recorded bv 
Lawrence and the number of adcoomaa of 
the colon was three Uroek the figure reported 
bj tbe same author Ilowm-er in general 
the relitice inadence of adenomas in the 


rectum and colon was in igrmmt wii rte 
obsenatlon of Lawrence and b (h>agrctsri 
with the cjprrKDce of S«btm sad Bicr* 
Tbe idreUhntlon of the adcoooasftniWh' 
SwfntoD and U airtn was depoxlnt hifch 
00 roentgesographlc and proctACtpr ess 
maiiooa. These woAen wm able to ThaaSa 
70 per cent of the tomon b tWr icu> 
through a 10 Inch dgmoidownpe Otrrh&S 
tbe greatest nomher of adraooBS exJ 
be oKWinterfd In that segment of tk h-s 
intestine In which the sigmfdoscope a !!?*• 
cable It would appear dcwlxfial till ih» 
high!) selected material could jhe tie ^ 
fnodence of adenomas of tbe redcBB rf 
Colon- 

Table II show* the (CstribotlDO cf Ih 
adeDomas. 


T^LE n — DiaTsiBimos or iMwau 
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From Tublc 11 It mtm tkf* 

3olon u the most commcrfi rile btkWf^^ 
Lcstinc for the occuirtnct of socto^ ^ 
rer cent occurring In 
’otmd to of 51 poJvps located b the 
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Fig 3 Fig 

Fig 3 Photomicrograph of the adenoma shoivn in 
Figure I Note vanation in type of cells hnmg glands XS5 
Fig 4 Photonucrograph of a section through the pen 
phery of the adenoma nhich is shonm m Figure a The 


4 Fig a 

cells are tall, columnar and contain mucus X85 

Fig 5 Photomicrograph of the base of the adenoma 
shoirn in Figure 2 The cells hmng the glands are columnar 
but do not contain mucus X8s 


colon, although it is not clear that all of the 
1 tumors were adenomas In an analysis of 166 
cases of adenomas of the colon, Lawrence 
found the sigmoid colon involved 43 times 
In an additional 13 cases the sigmoid colon 
was mvolved as part of a generalized poly- 
posis of the colon The observations in the 
present study are m agreement with the expe- 
' nences of Samt and of Lawrence, that the 
sigmoid colon is the most commonly mvolved 
site 

The adenomas may be either sessile (Fig i) 
or pedunculated (Fig 2) A few were as small 
as I milhmeter m diameter and the largest 
measured 9 centimeters m the greatest diam- 
eter Numerous adenomas studied m the 
one case of multiple polyposis involving the 
' entire colon and rectum m this senes were 
similar m all characteristics to the sohtary 
and multiple adenomas m the other cases 
Histological studies of the adenomas re- 
vealed a vanable structural and cytological 
i picture The supportmg framework ranged 
' S' single, simple connective tissue stalk 
to multiple complex branching cores of con- 
nective tissue some mstances the muscu- 
lans mucosae extended upward from the wall 
^ of the intestme mto the pedicle, and m others 
only isolated foci of smooth muscle were noted 
in the stalk The stalks contained a vanable 
^ < but usually moderate number of small and 


large blood vessels The normal mucosa of 
the mtestme either terminated at the base of 
the adenoma or, particularly if the polj’p was 
of the pedunculated tj^e, covered the base 
and stalk Regularly arranged columnar epi- 
thelium disposed in the form of glands covered 
the connective tissue stalks The glands va- 
ned m size and contour The columnar epi- 
thelium ranged from cells with pale acido- 
philic cytoplasm to cells of the goblet type 
with clear cytoplasm In some instances an 
entire adenoma showed a single type of cell 
and in other examples a single polyp exhibited 
variations of cell type (Fig 3, 4, 5) Thus 
one adenoma would be compnsed entirely 
of mucus-fiUed cells whereas another would 
exhibit only a few, if any, cells of this tipe 
Mitotic figures were encountered frequently 
m some adenomas and were uncommon in 
others From the aforementioned description 
it is apparent that not only was there vana- 
tion among different adenomas but that a 
single or solitary adenoma frequently exhib- 
ited a pronounced variation m structure 
Ltpomas The lipomas constitute the sec- 
ond most frequent group of polyps found in 
the large intestine In the 1,460 consecutive 
large intestmes observed in the present series, 
13 contained lipomas, an mcidence of o 89 
per cent Comfort found 20 submucous in- 
testinal hpomas m 3,924 consecutive autop- 
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iie*. Ten of these were located fn the Luge 
Intettine an Inadence of o 15 per cent 
Sticmmler noted onlv 9 cases of opomas of 
the entire intcstinjJ tract In 17 000 autopaiea, 
an Incidence of 0x5 per cent. The greater 
irxndcnce recorded In the preaent aetlct U 
probabi} the result of a more careful exain* 
inabon. 

In the preaent group of 13 Urge faiteatlDea, 
10 ibnaed a sofitan lipoma artd 5 cootaiacd 
3 or more Of the j ioxtances of multiple 
Lpomaj the rccum a^ aacendiitg colon were 
hiN'Dlred in I Instance the aacending colon artd 
slgiDokl 10 another and otilr the cecum to the 
third. The distribution of the Dpomaa was 
as foUom 

01 a total of »o cases the Irpomos vere in 
the crenm in 9 cases In the ascendus colon 
in 8 cases In the descending colon, sgnxdd 
colon, and rectum in i case each while none 
was found In the hepabe Semre tranacerae 
colon or splenic flecure 

The cecum and the conttgoous ascending 
colon are the most common sites of hpomas 
in the Urge mtestine This result Is in agree 
ment « ith the condosioQ of Comfort and con 
trarv to the obsemtloos of Stetten. Sletlen. 
analizing cases from the Uteratme fointd the 
purdonunant site of lipomas to be the sigmoid 
-olon and rectum. Iloth the stgrooid colon 
and rectum were loitilved more fieouentlv 
than dther the cecum or ascending colon In 
the analviis made trv Stetten the pre se nc e of 
some of the tumors was rioted because of 
clinical sMUptoms. bince the rectum and tig 
mold colon arc accessible for direct examlna 
boo the tdcntIhcatioQ of the tomors in these 
locations was probabli more rcadilv eatab- 
Pished 


The datribution according to sei dwril < 
tocQ and 9 women althoogh the ms d 
male to female autopsies was ahent j b i 
Comfort anal^alsg the reported E p a m i( 
the entire gastromtestlml tract, iwtnl lit 
cases aboQt cqnall) divided between tk (19 
acxea. 


TVJLX in — ccccxiDeci or urcmii 

pMV ilaSSi Lpa» 

CDdrr ynn Ijt 

S I 6f JJ ‘ 

t* 7» Mt < 


Table HI shows the age of the pafetti h 
whom the Lpeunai were ewmmirrtd- ^*<£1 
the acepbon of one patient a buu ji to 
of a^ tB were over S® of i«. Tha 
the inddetMTC of Gpomas u greatest h 
same dendfs In which adetwnai sod cr 
dnomas are most common. 

The lipomas of the Intcstmc one orto b 
dther the submucou or the Rbson^ 
more rard) Ini'olve both sites. In lie 
stodv of 13 cases the fubmucosa ra 0^ k"* 
InTOlved iu 12 In the other care 
was located In the robserosa of dw 
coloD but produced an etenti* « 
mucosal surface InddeoUDr ’[J. 
onl\ lipoma of the Urge IntesliDe fe«rt a 
patient unckr 50 irars of age 

Two of the Urge mtestbes cm^ 
Upomas also contafaied adeootna^ 
more t other Urge Ifltcstioes with bp 
prcMitcd a carcioomi- Thus In 4 , 

cases of Lpoma there was 
tumor inixavlng the Urge bte^fbe 
mar ilpni/i a special anwcpph cirT 
pabenu to the de%Tloptnent c< tessen 



HELWIG BENIGN TUMORS OF THE LARGE INTESTINE 423 



Fig S High power photomicrogriph of the lipoma I ig 9 High power photomicrograph of the lipoma 
shown m Figure 7 The fat cells arc of the adult tJTic shown in Figure 6 Some of the cells arc cuboidal and 
Xioo fusiform with a granular and \esicular cj toplasm Xioo 


In 3 of the 12 cases of submucosal lipomas usualh small, were dispersed throughout the 
there were single pedunculated tumors (Fig septa Peripherally, the lipomas were sur- 
6) The lipomas of the 9 other cases were rounded by a thin but variable zone of con- 
sessile (Fig 7) Grossh the tumors were soft, ncctivc tissue Occasionally this layer of con- 
' smooth, and pale gra\ or gra\ ish-ycllott The ncctivc tissue was poorly defined Although 
pedunculated lipomas verc attached to the Stacmmler described an immature type of fat 
n all bv narrow flat stalks These tumors were cell at the penpher}', none was noted in this 
oval m shape and flattened in one dimension location m this senes However, ivithm some 
Histologically the tumors were comprised of the lipomas cuboidal or fusiform cells with 
of the adult tj^pe of fat cell (Fig 8) The fat a granular and vesicular cytoplasm were 
cells i\ere arranged in groups of variable size noted (Fig 9) Except for scanty collections 
which Tvere separated by irregular connective of lymphocytes there was no infiltration of in- 
tissue trabeculae The trabeculae were usuallv flammatorj' cells, although a few lymphoid 
delicate, but m a few instances the connective nodules were sometimes present at the level of 
tissue was relativelv abundant Bloodvessels, the muscularis mucosae Thus these lipomas 



*g 10 Leiomyoma of the pedunculated type The Fig ii Section of leiomyoma shown in Figure lo The 
mor IS separated from the musculans by a stalK. of con tumor is composed of interfacing bands of smooth muscle 
^uve tissue X3 6 cells, and is continuous nith musdilans mucosae Xiio 



Flf ML Cdtlaobl U tbe nctu. Net iW iotMl U 7 TT amM X 1 
Fic. > PbatauuDcnp^ <d evdaelii ifan la I ifon *. The ols are amapid ■ c«4< n 1 
t> alrtalki ctrocWn. X «- 


ht\-e not pfodiwcd evxtcnce for the ongin of 
the turnon oa in mdanmutor^ bub. In the 
unnUef tnmon there vu no duttnhince of 
the munculirb. In the larger hpomai, the 
muiOjUrb wu ilightU oxnprenM and db' 
tOTted by the tumor The miocularti mncoue 
varied from a vefl defined U\'er to onI\ thin 
remnanta. The tumon m all loatanoea vere 
CDWred 00 the lumen eurface b\ mucoaa. 
The most oatitandlng change o( tne mocoaa 
wu on attenuAtion of the glandj and decrease 
m the width of ihb lft>'er The goblet cetti In 
•OTTK lostaocei were proctiloeiit bot for the 
most part were not ootlceahK changed In 
a few Instances the capdlarkn of the miKDsa 
were diftinctJ% dilated and h%"pcrcnilc. 

The chiucal diagnocb of a lipoma of the 
Intestine frequently rests opoo the prewicc 
of a comphcatioQ such ss obstrtKtkio in 
tusausctptwn or spoatnoeous cspultioa If 
onl> those cases which ha\x produced obvious 
clinical ngns sre recorded the inddcncc of 
Itpomos of the colon wookl appear ab□a^naII^ 
low This studv based on antopi\ materia) 
indicates that the actual incidence b much 
greater ilan\ lipomas of the large intesUoc 
probablj' never produce manifest cluiica) 
f\mptoms. 

Lnemyoma Only ooe tumor composed of 
smooth musdc was encountered In tUs senes 
of irtbo autopsies. It was located in the dg 


mold colon of a 67 j-caroU maasadlorTwli 
pedunculated firm mass mraioriag ii tSi 
mtlmintbegiratesidBiijeleTfrif jo).Ib 
mucosal nrfact sras mooth sad rrH^ 
browTL IliitologicaJlr the toour »» esa 
posed of elongated smooth mvde tdh 
atend«DC> to be arranged b bterfsciBf hr 

(FTg Ti) K few irr^ Hood Kt 
present within the tenswr Nonfilttotr^ 
or giant ctUi were noted. The toaw ^ 
poofh ddmealed from the imambn* oe®- 
lac and was not encipsubled. GcUrs »• 
Stout have pointed oot that tie lib * 
capsule of the intestinal Icfcmycmi anr* 
ojcd In differentialteg this tnme* htn *s^ 
sheath tumors. The itsik nKubtoi «■ 
ncctJre tissue wilMn shkh wc« 

■man and Urge Wood yeiicii. Thm « 
connection beWren the 
tumor Tbe pedide ind most <d lie 
were covered by an eiscntiiDT 
cosa. One icgmcot of the 
Ing the tumor showed fibrosb of ta 
This area might possiblv 
dteof loflsmmatiDn Theboefinrie 
tloo of the tumor fnm the 
cosae suggested that the Utter was 5^ 
of origin. r> 

Lnomj-omaa of the -r 

common. Cofden sod btoot (fid act 

a single leKHnyonu of the large 


HELWIG BENIGN TUMORS OF THE LARGE INTESTINE 


425 


5,869 autopsies although 8 cases were gar- 
nered from speamens obtamed from surgical 
operation However, such matenal does not 
form a rehable mdex of the true incidence of 
disease processes Comfort, probably re- 
femng to the entire gastromtestmal tract, 
stated that hpomas occur in approximately 
the same frequency as myomas In the pres- 
ent study of large mtestmes the hpomas were 
much more common than the leiomyomas 
Golden and Stout have recently made a 
comprehensive analysis of leiomyomas of the 
gastromtestmal tract which have been re- 
ported m the hterature In addition to the 
1 submucosal location of the tumor as described 
m this report the tumors may be subserosal, 
mtramural or combmed subserosal and sub- 
mucosal 

Caraiwtd The fourth type of polyp en- 
countered m this senes was the carcmoid or 
argentafiinoma The carcmoid occurs most 
commonly in the appendix and less frequently 
in the ileum As detennmed by the reports m 
the hterature it is a decidedly uncommon 
^ tumor of the large mtestme Ashworth and 
Wallace, m a review of unusual locations of 
carcmoid tumors, found ir cases m addition 
to I of their own m which the tumor was 
located m either the colon or rectum Two 
tumors were located m the cecum, 2 in the 
sigmoid colon and 2 in unspecified sites The 
5 remainmg tumors were situated m the 
• rectum 

' In the present report the tumor was 
located m the rectum of a man 56 years old 
^ Grossly the tumor formed a firm hemi- 
sphencal elevation measunng 15 mill imeters 
m the greatest diameter, which projected into 
melumenof the intestine (Fig 12) A smooth 
^ but otherwise normal-appeanng mucosa cov- 
ered the nodule The entire nodule moved 
^ freely with the submucosa, but the mucosa 
was closely affixed to the tumor The cut sur- 
tumor was grayish yellow 
" L ^^tologicaUy the layer of mucosa was thin 
but mtact The muscularis mucosae formed a 
j”" generally distmct but thm layer beneath the 
™U(»sa There were lymphoid nodules cen- 
ered at this level Bounded by the mus- 
eulans mucosae and occupymg the submucosa 
, mas a nonencapsulated nodule of tumor (Fig 


13) The cells of the tumor were arranged in 
nests and more frequently m cords, which 
often exhibited a disposition to mtercom- 
mumcate and form alveolar structures rind 
pseudorosettes The cells were either poly- 
gonal or cylindrical and the cytoplasm, pale 
and acidophilic The nuclei were either round 
or oval and contained a moderate number of 
fairly evenly distributed chromatm granules 
No mitotic figures were noted When the 
cells were cyhndncal and arranged m columns, 
the polarity of the nuclei within the cells 
varied but the shape and size of the nuclei 
were remarkably uniform The nests and 
columns of cells were separated by a stroma 
of connective tissue which ranged from fine 
septa to large dense bands Small blocJd 
vessels were present within the stroma A 
few collections of tumor cells were noted 
within the muscularis mucosae The base of 
the nodule showed nests of tumor cells extend- 
ing irregularly mto the submucosa However, 
this layer was greatly thickened so that a 
wide zone of connective tissue unmvolved by 
tumor existed between the nodule and the 
muscularis Withm this connective tissue 
were numerous small and large vessels The 
muscularis imderlymg the tumor nodule was 
shghtly thickened One section on micro- 
scopic exammation disclosed a small focus of 
tumor unconnected with the mam nodule 
lymg immediately external to the muscularis 
No other foci of tumor were discermble Al- 
though early investigators (3, 6) regarded the 
carcmoid as a benign tumor, more recent 
workers (8, 9) have recognized the mahgnant 
character of some of these tumors Raiford 
has stated that carcmoids situated m the 
stomach or colon are more hkely to be malig- 
nant The tumor descnbed m this report 
probably should be regarded as mahgnant 
smce a small nest of cells was encountered 
external to the musculans However, the 
cytological features did not differ m any way 
from those of a benign carcmoid 

Although Wyatt stated that carcmoids do 
not occur m the rectum, 6 cases mdudmg the 
present one have now been reported m this 
location 

The generally accepted opinion is that the 
caranoid is denved from the Kultschitzky 
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ctlli ol the muco*a of the intotlDe Since 6 Carrioold* of tl* brjt faiote trt a- 
Pemn hai dc*cribcd the*c cdk u ocnirriag frtoucnL A cerdnoU of the rtdira b r 
occasioiu]l} in the Ui^ intesdoe ceroookl corded, 
turnon raiflht be opectcd to occur ia Uiit 

location. It u entlrel} po»Ibk that In •ome REFTRencei 


InsUiwe* the ctrdnokl tumor his been con 
foicd with the ordoomi in thb pirtJCuUr 
loci two. 

COiCLUSlOXl 

I The idcoomi b the moit common polyp 
of the large intatlne 

3 The most frequent dte of the occur 
react of adenoma in the large intestine Is the 
ugmold colon. 

3 The second most frequent polv'p of the 
large Intestine b the lipoma. 

4 The most common sites In the Urge 
mtestlne of the lipoma ire the cccura i^ 
aiccTxUng coVm. 

5 The lelocayomi b an uncommon tumor 
of the Urge Intestioe 
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beu^nsed. Tbe wotmd ludf b deuticd mth 

iterw iponge* or cotton p]edy>«U wet with 
sterile norm^ lahne •olutlocL. The whole uca 
is scrnbbed for to minules by the dock, the 
solatkm oi aoep and water b^-lng chaond 
•e^•tTal times duimg the proct*. Tbc 
ma> be prepared further with ether and 
tincture of mcrcreiiii or mcrthiolate No 
antbepUc b osed in the wotmd. Thb pro- 
cedure b carried out by the fur|;eoQ or hb 
assblauL Only tboroMhlj tralDcd penonnel 
should be entrusted with Its respooslDiUty 

After the wound la draped with sterile 
sheets it b Irrigated with looo oibic centl 
meters of normal saline foUowed b) 500 cubic 
ccntlmeten of a saturated solutioo of carba 
mlde solIoniTnVte mixture in stcfBe water 
Asepto ajiingei or an overhead tant with rub- 
ber tnblng and a g^sas omle are used for thb 
porpoie. 

Careful and thorough dfbrkkzneot of the 
wouxtd U then carried out undar strict aseptic 
condltioas. The procedure consists of eicuhtg 
aboQt K to H of an inch of skin aroond the 
edges oif the woond and removal of all 
necrotic or injured faCmusde, or fasdL The 
amount of ustoe taken out b determined 
by Its color abilit> to bleed, coPtiactaMl- 
ity of muscle and general sppearaoGe (16) 
Loose fragments of contaminated bone and 
periostenm are removecL Those pieces of 
dean bone attached to periosteum may be 
left in sUm During dibridement, and other 
preparation of the wound, a minim pm of 
suture material b used plam catgut serving 
for bleeders. The dfiiridement can be de 
scribed as a partial exaston or sancerlxabDo 
of the wound Irrigation ts then repeated 
with hnt a normal solicc and then a ntorated 
carbanude lul/onamldc mixture sedation. 

Reduction of the fracture is accomplished 
bytractloQ UTm indicated a bone plate may 
be employed the fracture impacted, and the 
bone screws tightened Lacerated tendoos are 
approximated, the edges are fresbeoed and by 
means of sQk sutures are then brought to- 
gether after the method of Bonnell 

The soTflcal pr x cd ni e proper having bem 
completed, abemt i to 6 ounces of carfaamlcte 
Eulfonanude mixture powder a sprinkled and 
packed into c^TT> part of the wound the 


quanUty used depending opoa tie 
the lesioiL It b ImporUnt tin » tn l, 
overlooked. The handle of s BiriPcic 
knife, a «»on, or a curette miy be u 
implant the powder No attempt U 
dose the ■variaus layen ol the wwrd. 

ikin ale oe b appro dmated by meambapi’ 

peodlcular mattress suture of slk 
Immobllbatkm b achieved by dller iao 
nal lixalloQ or the appUcstka of a pbasW 
ParbeasL Since all soUlefi hue Wfi-ii- 
toxoid a booster dose of i cubic ctctisds ■ 
iwitlnely given. In some of the iw arm 
Injorles a prophylactic miectloo of ^-nxe 
onlts of gas andtoviQ may be sdioakrvl 
Intramuscularly Snlfathasolc or aMji.i 
nude may be given onQy foe the Kit nixn. 
Some of oar patients were girra saKiaftni- 
and some sulfathusole how ev er tbe hcs 
seems more satbfactorr in mshtimd; c 
efiective blood lul/s'lcveL Blood idinte 
mmatloDS, red and white ceB sad (fiferota 
counts, a"d nnoe are snde n 

alternate days. Unlesa there b Hdeacedi 
spreading liifechoD the wpaad u Ut sbs 
and b not inspected ontS the jtb b be tsl 
day Skin sutures art rtmoved after Ike rd 
postoperaUve day 


coavotwn I'EacTOMi ehuliot rvn 

OaODUlT Ta.^CTtt 

Tabic I dustrata the resoUs rf 
m varioQS types of compound 
srvere teodoo Injuries enoamteren fad^ 
practice that b trauma remllBg hr®*" 
mobile accidents, athletki, fightrtSi 
Inteml between tie injury tfA 
varied from to la hot^ ^ 
b> KxubWng Irogatbo 
tioo reduction, insertion d 
n«mktf mixture powder and jalisiry 
aihasbeendescrfbed ScUearo^^ 
*tr pnmam and the a othen 

slight serous discharge but DO gre***^ 

iTtolh of the latter faista«« ^ 
approxknaled onder teniloc. It ^ ^ 

tr»te that In Case I pdiat 
injury while rVCng a -1^ 

Hb wound was 

Healing however occurred wilbo^ 
TS'JXwingcase Case a miybed*^ 
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Ape 

niatory 

Diagnosis 

Interval 
tin surgery 

Hospital 

treatment* 

Result 

1 

1 

Ridinc scooter m ilnblc 
vard, fell injunns right 

lej 

Compound fracture right tibia simple 
fracture fibula 

6 hn 

Stemmann pin, skeletal 
tracLon | 

Prinary healing 

3 

to 

Jeep collided with arilnn 
car 


7 hrv 

500 cc. plasma. Insertion 
of steel wire 

Primary heaHng 

3 

3 

Jeep collided mlh civilian 
car 

(i) Compound fracture nght tibia and 
fibula (a) fracture left femur* 

(j) multiple lacerations of^calp 

iH hrs. 

i 



4 

31 

Caught right hand m or 
cnlar bumavr 

Lacerated wound, splitting middle 
nght finger lonptudinally extending 
dorsum of hantf to wrist. Laceration 

1 of flexor and extensor tendons 

1 I hr 

i 

1 

Amputation of finger 

Primary heaHng 

H 

Ri-ht index finger cut off 
with power saw 

Compound fracture of middle phalanx, 
nght index finger 

1*2 hrs- 

1 


iriccriefoia dachaige 


Caught right thumb in 
lock of searchlight 

! Compound fracture of distal phalinx, 
j nght thumb 

3 hrs 


Healed Jer 

33 

Index finger caught oa 

1 murzie of pun 

Compound fracture of distal phalanx 
nght index finger 

5 hrs. 


Pnsary heaCng 

5 

35 

Thrown from truck slrik 
ing wnst and forearm on 
pavement 

Compound fracture nght radius and 
ulna. Simple fracture nght nancular 


Later reduction fracture of 

ntni 

a 

1 

tr 

I 

5 

19 

Moto^dc collided with 
truck 

Compound fracture left tibia. Colies 
fracture left. Simple fracture scaph 
Old, left 

6‘a hrs. 


Primary keaEcg 

10 

53 

Jumped to catch football 1 
landed on extended right 
great toe 

Compound dislocation nght great toe 

5 hrs 


Primary hcaEcg 

ll 

34 

Jeep overturned striking 
let forearm 

Compound fracture left radna 

11 hrs. 


Pnmarv healcg 

1: 

21 

Struck br auto while 
coMiag street 

Compound fracture nght tibia, simp e 
fracture nght fibula. Laceration of 
forebead 

3 hrv 


Pnmarv healing of wound. 
PLebi iso'le t leg 

53 

10 

Dnvme car dortd hit lr« 

Compound fracture left tibia Inaxilving 
knee joint | 

3 hrs 

Plaster cast 

Pnmary fceaTng 

u 

Sjuck left hand against 
piece of gla.s oa street 

Compound fracture pnmmol phalanx,' 
4ih finger left laceration citeraor 
tendons left index, middle end nng 
fingra 

6 hrs. 

ria-ter cast 

Pumary heaTng 

1$ 

3 

16 

IS 

Slumhled, falUnp striking 
finpe- against pun danng 
dnll 

Compound fracture middle phalanx 
left forefinger 

3 hrs 

Pin pulp traction j 

Primary heanng 

Jeep ON'ertumed drintm 

Ihckoul injuring nght 
hand 

Severe liccralrons dmaal surfaces, 3d, 
4tb and 5th fincers exposing middle 
and distal phalanges and inter 
phalangeal 30Ln.s 

hr 

Qosnre 0^ as much 0' 
wound as possib> 

Healed w- Jxu ta'eclioa 

1 

4 

Struck b) auto ^nth exten- 
twr lactralfon nght hand 
and buttock 

Laceration of extensor tendons of 2nd 
i and 3d fingers, brush bum of back of 
band 

5 hrs. 

Tendon repai. p~mmry 
closure 

Healed per 

jS 

3 

Cacchl 4th firurrr in 153 
mm b“tech b ock 

; Compound fracture of distal phalanx 
left 4 th finger 

1*1 hrs 


Fea.ed t 

1 

treaiEject ts ootHaed In text. 


'n detail as an example of fractures ordmanlx 
seen m axilian practice 

The patient, a 19 \car old male, was thrown to 
' from a jeep at 7 00 a m on June 0, 

' 1?^"' ^ ^ of a head-on automobile colhston 
' f*^')dercd unconscious tor : hours and was 

mittcd to the hospital in shock. There were 
Uipk abra-'ons about the forehead, shock and 
ompound fracture of the right olecranon in\ oinng 


Uie elbow joint The laceration o\er the site of 
fracture I'as about 3 inches long, and this wound 
communicated vnth the joint The fraemre was 01 a 
transcerse comrmnuted tipe with a separat.on o^ 
about one half ireh between the fragments In addi 
tion these was a \ -shaped c ertical fracture through 
the distal midportion of the trochlea and ectewia' 
condile ot the humerus. There iwis considcrab'c 
debris m the wound. The red b’ood cell count was 
4,100,000, white cell count 9,950, and the unnu ei- 











































































amLnaiwniH oonul Od dniKM foo c«W ccnti- 
nvtm o/ blood pUtmt «u dnunbtcml tn 
rmmJx the ooiidsvmtpfiaLkdvHUicvbaiiikk 
calf Mtnide mbmi porder dry dmuag ukI Ac« 
btAdifc irtTe tppbH End tbe {net arms fpfantrtl 
\t xio pjo EiUT Mtlnt rrtafaipcd c o t u ch )— bcm 
•od rmrrrml frotD nock, /on^ nifn:i> tw done 
UndcTfU-o )rfm -Fiber AoCEtlmla Lbt« 00 ndmiui 
elbow ere tcriiLbed rtb fonp aod » ter for to 
Binnle» {«Qoi>ed br mlfUloQ mb ocecaUcmti 
meten of oonml ttUne end ibm 500 cubic mtl' 
iselFTi of Mtnnted cnrbaipxV nUocttinktF tnlxtnre 
td lira Tbeikmedfet ere exdvd toe dlitince 
of oat-qaMsXn of u L&cb and all devitaOxed fat, 
Dasde aixl f »ck at rfmored Irrffatloa of tba 
voesd a* repeated. Two drOl bolei weft tbes 


made hi tbe dittil IruBnt aad ooe b tie 
frarment A nfece <n atahJew ileel ^ 
patted tluoart one bote aad arxad da 

frafroinil ondeT tbe tricept tfodm JL 

oifaire at pbeed thioo^ the 
dhUl ffifmenl and thcooti a bote ^ 
frarnarnt. Tkc fracUjrt_ aa redyl ^ 
aaJ hriiti 


.._TianjL lie iracinre ai rro,^- -j 
uij hriitlaa ibc whrt dnwfax 
tnpo*}ii«(n# ) A fwaD fcea* 
tbe ealcmd condole of Ibe 

Carta nlde aaUooa nude Taktort po;^ ™ 
kfcd Into the eBww ioiot a»l throMW^ ^ 

Tbe ikJ at 

mallJTtt totnm. Dry drewnt aa°^ lutr** 

aereappOed. The ana at 

apQat 1th tbe elbow flewd to a fif* " 
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Ten thousand units of gas gangrene antitoxin and 
a I cubic centimeter “booster” dose of tetanus 
toxoid were injected after operation One gram of 
sulfathiazole was given orally lour times a day for 
the next 8 days Temperature prior to operation was 
loi degrees, pulse, go, and respiration, 20 On the 
first postoperative day, temperature reached loi 8 
degrees, 100 degrees on the second, and gg degrees on 
the third, thereafter remaining normal until the arst 
postoperative day when there was an elevation of 
loi degrees because of a slight upper respiratory in- 
fection which subsided after 3 days \\Tien the 
wound was inspected on the gth postoperative day it 
showed heahng per prtmam, the splint was removed, 
and active motion was started Half of the sutures 
were removed on the 12th postoperative day and the 
remainder on the isth postoperative day The blood 
sulfa level on the 6th postoperative day after 15 
grams sulfathiazole was 4 3 The red and white blood 
cell counts and urme examinations were normal 
throughout the postoperative course Physical 
therapy was started on the i6th postoperative day 
This consisted of infra-red beat and active exercises, 
and later the carrying of a 5 pound weight The 
patient was discharged from the hospital on the 34th 
postoperative day with active flexion to 65 degrees, 
extension of 162 degrees, and normal supination and 
pronation There were no complaints of pain in the 
elbow The wound healed by primary intention 

COMPOUND TRACTURES ItESULTING PROM 
GUNSHOT WOUNDS 

Twelve gunshot wounds are tabulated in 
Table 11 All of these resulted in compound 
fractures and were meurred principally at 
dose range The time mterval between the 
acadent hnd operation vaned from 15 mmutes 
to 16 hours Two patients were treated else- 
where and received by transfer several days 
after mjury Both of these patients had been 
treated by dfibndement, sprmklmg the wound 
with sulfanilamide powder, gauze packing, 
plaster immobilization, and leavmg the wound 
open One patient had developed a chronic 
osteomyehtis which eventually healed by 
packmg with carbamide sulfonamide mixture 
powder and plaster immobilization In the 
other patient, the brachial artery had been 
^vered m the antecubital fossa and gross m- 
fection had developed There was inadequate 
' circulation m the arm which may explam the 
inabihty of the subsequent combmed chemo- 
therapy treatment to control the infection A 
^illotme amputation of the arm, proximal to 
the wound, was done on the i6th day after 
injury The wound was treated by means of 


carbamide sulfonamide mixture and adhesive 
skm traction and healed rapidly Eight of the 
10 wounds under initial treatment at this 
hospital healed per pnmain In 2, the tre- 
mendous damage, extensive laceration, and 
loss of skin and blood supply excluded any 
hope of primary union— our hope bemg to 
save the great toe (Case 24) and the finger 
(Case 20) Both of these wounds healed by 
granulation and the digits were preserved 
There were 2 mstances in which the knee 
joint was involved, both healed without infec- 
tion and with good joint motion In i pa- 
tient, 55 cubic centimeters of saturated carba- 
mide sulfonamide mixture in distilled water 
was mjected into the knee jomt after closure 
of the wound The following case report will 
serve as an example of our treatment of gun- 
shot wounds 

A 23 year old soldier, Case 30, was admitted on 
July I, ig42, with a gunshot wound of the left hand 
A dry dressing and tourniquet were apphed at the 
first aid station The general physical examination 
on admission was essentially normal 

There was a stellate wound of entry m the palm of 
the left hand about $ centimeters across with a 
V-shaped wound of exit on the dorsum about 6 
centimeters by 8 centimeters There was much 
destruction of tissue, a comminuted fracture of the 
shaft of the third metacarpal bone, and the flexor 
tendons of the index finger were widely exposed and 
burned with powder 

Under local novocain block, extensive dfibride- 
ment of the wounds was accomplished The skm and 
wounds were washed with soap and water, irngated 
with saline, and saturated carbamide sulfonamide 
mixture solution The skin edges and devitahzed 
tissue were excised Two loose fragments of the 
third metacarpal bone were removed The tendons 
were intact but the flexor to the index finger was 
severely burned Bleeding vessels were tied with 
No o catgut Carbamide sulfonamide mixture pow- 
der was hberally spnnkled throughout the nounds 
The skin was closed loosely mth interrupted silk 
sutures and a pin v\ as placed through the pulp tip of 
the third finger for traction The hand was immo 
bihzed in a circular plaster cast from belosv the elbow 
to the metacarpophalangeal joints 

The postoperative care included sulfathiazole 
orally, i gram four times a day, a stimulating dose 
of tetanus toxoid, (i cubic centimeter) and 10,000 
units of gas gangrene antitoxin 

Convalescence was uneventful— temperature 
reaching gg 8 degrees on the 2d and 5th postopera- 
tive days On admission, the red blood ccU count 
was 4,980,000, white blood cell count, 14,300, 
polymorphonuclear leucoevtes. 77 ner rent nnH 
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abdominal mjunes died withm 1 2 hours from 
a secondary renal hemorrhage All the others 
survived These cases illustrate the treat- 
ment of compound fractures, tendon injunes, 
jomt, arterial and abdommal wounds, gas 
gangrene, the value of blood sulfa deter- 
mmations, and the necessit}' for frequent 
blood counts, plasma and blood transfusions 
This acadent served as an mtroduction to 
actual war surgerj'^ and the efficiency of car- 
bamide sulfonamide mixture m the treatment 
of war wounds 

The urgent necessity of havmg large 
amounts of plasma ready for immediate use 
was amply demonstrated Several patients 
arnved m extreme shock and the immediate 
use of plasma undoubtedly saved their lives 
For example the blood pressure of one patient 
could not be recorded on arrival at the hos- 
pital, his pulse was not palpable and the heart 
sounds harely audible Fifteen hundred cubic 
centuneters of plasma, 500 cubic centimeters 
of atrated blood and oxygen were necessary 
to combat his immediate shock It is our 
nnpression that plasma should be available for 
use m the first aid station prior to, or durmg, 
transfer of patients to a hospital Although 
these patients arrived at the hospital i to 
hours after the accident, operation m the 
seriously mjured, other than the mtra- 
abdommal cases, was delayed many hours 



Fig I Case 2 Compound fracture of olecranon and 
humerus treated with carbamide sulfonamide mixture 
Wound healed by pnmary union 


until shock had been successfully overcome 
Plasma and blood transfusions were used 
freely As the patients were received, carba- 
mide sulfonamide mixture was sprinkled 
over the wounds, and dry dressmg, Ace 
bandage, and splmts were applied The pa- 
tients were then operated on in the order of 
the severity of their mjury All received 
tetanus toxoid in i cubic centimeter stimulat- 
ing doses, oral sulfanilamide or sulfathiazole 
after operation, wth frequent red, white, and 
differential counts and blood “siilfa” deter- 
mmations A tjqiical case history follows 

A 22 year old sergeant, Case 31, was looking up m 
the air when he was struck m the neck and right 



fmm^ ^ Case 30 Compound fracture, third metacarpal Fig 3 Case 30 Roentgenogram w hich w as made after 
mirt treated with carbanude sulfonamide the compound fracture of the third metacarpal had been 

ure The wound healed by pnmary union reduced 
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booUcT by ihcD fnfroniU. On b ar n bit be u 
•pn axnosd and LnocLfd ct Larfcatnoa t> <rf 
btnbt rrd Uood »ae erpcaorHoL TV« no 
pala at U for about 4S nmtn. 

Upon arrWal t tb« boipltal ibe pailnt «aa 
ccQxtdsf and ralabif brifbt ml bloo^ n «aa 
oabR t talk aborr a Tbenvai laccra 

tio on both aidn ol tbe neck )aat abova the U17T0U 
caitnijte od cadi aoand «aa bout tbm foger 
bmdtha fro m the nkflloe 71 >e right akfe <d ih« 
neck wu tender and noBra, tbere ai rw rnydtaa 
pment blood vu exuding imm ibe noae On tbc 
aoterolateral aapect 0^ tbe right aboobler tbere aaaa 
targe rigged cnod meuariog d bjr 4 [ocbei tarolv 
ing iKlai> Ing faaria dett aid to oa^ and extending 
don into tbc faniDerea vfayb presented badtr 
com min led fnetore (Fig. 4) 1 here ere soaixa 

ol enlry oc Ibe darxna f the hook^ Rd t nd 
(operior « all of tbe xilhai efl ai kotrailocia in ibe 
axula ad poatcrior aspect of tbe aboatder IDa 
biood preMure «ai iiS/6a poise A Tbe rc 
maioder ct tbe pb>'alcai eiamlnatfcm »as altbln 
nannal liddla 

Fbit aid treatment cooskled of sprtak£ag ouba 
mlde-aolfocanride aittara poader on tbe nd 
sbooMet wmnds, and tbe ppUcalRn of dir drcaa- 
Inga d bandage Tbe right rm ru immofaUBnl I 
Tbomu rre tnctloo tpf3 t. Tvo bvndred asd 
bity cnbic centioeteti of plasma a as gtvea faitra 
renslv and cobf cntlseter of tetsttaa tosokl 
nbcnUiKoesly Ejgfat boon alter la/ory defidilre 
surrery asaxriedoot Lnder InUvxrm pceto* 
tbalall ooods except tboae of tbe neck 'rere cleaned 
mtb aoap and water a d irrigated with normal 
aaime akin edge* od in lured dsaoe were excised asd 
loiiatMo of tbe a ottoda wu repeated Tbe fracture 
of tbe bomeruf vu red u ced asd iotmobfEsed allb 
Toa nsend and GilEOan booe plate (Fig, }) Carba 
aide foHonamide nixtvre poader wu dusted Ist 
tbe aoaad and tbe akia wu rkwed tooaetr Ith 
terrupted aBk ntnm ItbooC drainage A (rag 
ment ot abcU in tbe vmnd wu aearcbed iorbot sot 
foond Tbe am wu iaunobdlerd in poaterlo 
molded plaster aptmL 

Poa t opera t i va care I oclodcd wUanlLani kte orally 
gram 6 ticoea a day and retraTra o nagiacoac d 
aatiDc to maj tain tbe ftold intake. Tbe te mp er a 
ture OQ tbe accood poatoperalive day retebed 
de g ree s , dsctualed tet ecn 0S.6 and degrera 
tB tbe tb post open I day tberealter remaj 

inf normal Red hlixa] cdl eoemt 00 tbe 41b post 
opera Qrc day u y&OM) whit cell rouni 7 Jit 
aolpba detemlitatJon, 4 On tb 4th pottopoatlve 
dST tbe padent ccrired tranafocKCi of 500 enbf 
m timet era of nlra ted biood. On tbe 6tb p o rtopera 
Ure day tbc red biood cell cooat au jpo^occ 
ahit count S, 50 and blood solla as V 
•ecood transfosiori ot 500 cubic cratimetert of blood 
wta green The patsent u emectoratlBg coosidn 
able ntucoa and had some dimcuJty io wxOomtng 
and talking Tbe aoond on tbe Wft aide of tbe neck 
wu bealea that oo tbe right u dralnuig ilifbtlj 


The abcnJder woond wu dmacd e* iW 
epera tirt day and oond beallag -u a-r 
On the «hp«toKriliTedayredUu 5 e 5 ^ 
TO 3 , 40 o/aae» arth crll cnuit wti tjts 
rioWa os grama cEf erential pefrmrti. - kW 
leucocytes O9 per cent lyn^x^tei. it mm 
aulla determlBitioa Oni ala 

nllannde»u<fiaa*tii»edootW tiipxbvtiSr 

day SotureaweTcrrmcr%edewli»«t*fi)^4, 
aoond healed without hdecUoo DoeUlewHa 
tbeallnatlbeopperpcTtfcioeftte oawktWw « 
al^ aepaTaiion of the aUn edgo. TV ibi 
fpllat au remored and tbe rount m ut x 
physical therapy dewUwt for heal, 
and abductloo cxeicttn. The rcronkT cf V r« 
ralesccnre u anerratiai ^otioesd lVd.slk* 
I bdnctloa flexkin, ritcfiakiQ, and rofjtaa an 
pcmal, and efbow motioaa cn aoml irew 
tbe npp^ portico of tJw anlerier ocal ua > 
berent to underRlnf baaae, this ra hta 
asd resulaml Tbe (nteture cf t^ kwaera wjd 
by booy caUoa. 

EVAtCATWS 

Ckrbamide lalfoDamIde nuxtutakr 
fprtcJded om a frrah wtiund tcada to bifid 
t« growth erf bhftMa «rf cbcBBTilTdeWt 
drdtalnd tbne. Is thu ny bst 
number! erf cuutltln art broogM b it m 
ihne anerjeoev Urtiaenl HarbepToci 
patknU operaled opoa m the ofiet d tie. 
uifcocj Id taue aefinitlre Hngrry «b 4 t* 
dehijTd beautac tbe patient b fa Aoci er kfl 
to be Irtnsfenrd from battaBoa aH Mioa 
to larger InnaUatioos the ctnergeBcr aw a 
arbdJJiide aulfonamide mlytaie wcoH 
to be moit Important Dhen the itof fc 
^rlnkled with tha powder and dry 
are apphed, wrgicaJ ofwitloo nay b ca^ 
ddayTd and pnmaiy dofinr rntn aOfrrtrt 
kjng after 6 boon ha\T clap>ed 

Tbe danger of taing chemicalj b 
wounds b trt^ the lurBcoo ma\ 
too much reliance on tbe drug BaxffJ^ 
porting the use of ndfooamldci In lri«ff 
and infected wounds, warns that ^ , 
of dnigi ooe is apt to •ctjtnre a 
accunty and become Uix In 
taUlxhed furpical priocipies. T^ 
sabftitote for thorouph ^ st3J™ 10 ^ 
Tbc inrgeon most actueve the j- . 

meet (lirbarnidc sulfonamide poir^f^ 

necrotK tmoe and peodnees nurto^^^ 
bndcmcnL It tentw to ^ 
fulfanflamide mhlbltori, focb as {*' 
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Hg 4 Case 31 Compound fracture of right humerus Fig s Case 31 Roentgenogram made after the com 
from shell fragment of 60 milhmeter Homtzer, treated iiith pound fracture of the right humerus had been reduced and 
carbamide sulfonamide mnture Wound healed per primam a Tow nsend Gilfillan bone plate had been inserted 


d6bns, and split protein products The ef- 
fiaenc}' of sulfanilamide depends on the 
amount of sulfa inhibitors and also on the 
amount of sulfanilamide in solution The 
carbamide increases the solubility of sulfanila- 
mide and renders the drug about ten times 
more effective The carbamide sulfonamide 
powder causes no burning or sensation of pain 
when applied to the wound 
The primary closure of contaminated trau- 
’matic wounds, particularly those mvolvmg 
fractures, is a question about w'hich there is 
considerable difference of opinion Whether or 
not It is attempted must depend upon the 
nature of the wound, facilities and circum- 
stances, as well as the skill of the surgeon 
The experience of war surgeons dictates that 
actual war wounds should never be closed by 
primary suture but packed open loosely 
(9) refernng particular!}’’ to compound 
fractures states that it has been his custom to 
close such wounds by primary suture after a 
'Careful debndement and expect pnmary heal- 
I'ng By the use of sulfanilamide or sulfa- 
thiazole in the wound, or a mixture of the 
‘two, he points out that a wound can be 


sutured with more assurance than formerly 
and points to the experience of himself (10) 
and others (7, 8) We believe that the carba- 
mide sulfonamide preparation is an improve- 
ment over any of the sulfonamides used in 
mixtures or alone It is obvious that in 
the formal treatment of traumatic wounds 
primary closure after satisfactor}'^ wound 
hvgiene is advisable whenever possible To 
allow a preparation such as carbamide sulfona- 
mide to function, it must be kept m the 
wound Leaving the wound open Mlows the 
mixture to drain out and therefore diminishes 
its effectiveness The 2 cases of gross wound 
sepsis which received initial treatment with 
the carbamide sulfonamide mixture method 
we feel were due to failure to achieve effective 
debridement of the wound 

In Case 37 effective debndement was not possible 
since the thigh wound was extensive and the muscle 
so severely contused that removal of all injured 
tissue was impossible This wound was covered w ith 
carbamide sulfonamide mixture, vaseline gauze, dry 
dressing, and Ace bandage The skin was not closed 
The femoral artery had been completely severed 
Swelling of the leg occurred with subsequent de- 
velopment of gas gangrene This was our only case 
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of iMs tjp« of isfcctioQ u>d occnmd la • woaad in 
which [nmaxT ckaare wu aot Urapted. The 
patient retclv ^ falfuHtmUe onDy ana patenter 
aQr IGa blood «aHa lerel wu < mlQIgnm* per 
cent when fu Infection de%T)aped. \ ■accCMful 
retail wu acromrCtbed br foOlodM aeipautloo, 
ny thenfy nif nOamlde onOr, dally local p- 
plicatlon of aitamlde tclfooaai^ ai^ oo,oco 
ttlu of fU pa^rcnc aaUt iln fntramntcnbTlT 
It b ooC potnble to determlM which wu the 
looal efIecU t <I these rcmedlet bat It U ou lu- 
preMloo that ampatailoo, ray therapy and local 
appUcatloe of the carbamide MtfoaamMc mbtore 
were the moat hnportant. In Cate ^ patient had 
both efboa itrnu by «>wn fraroKata rcsnlUiia I 
compooad frict ret of hmnentt, olecranon, raoiai. 
and dettractloQ of the elbow Joiat on thie laft anJ 
compo a ad fracture of the radiu on the right. The 
Injonet acre to ktIous that ooa constant thiooffat 
ampaUtlon peteaurr Both wonodi wen trealrd 
by the nntfoe dcacribed (vre The left, which wu 
the tnoc e cxtcnttva woond, healed >er ^«»«si the 
right developed a groat Inf art ton, tntorea were re- 
rnored and the woond Iboroachly opened. Ualag 
freqoent carbamide totfonamlde mhrtnrc dreaai gs, 
LrrfgatMQ with utarated carbamide tnifeaamld e 
raiiture tofation, the wound healed. It b beCered 
that lalbre to attain tadtlaciocy of the 

right wnond «u dae to qiuatbfaaoey dfbndeaent 

The ooe other cue requiring grapuUUoa 
waa m a gunibot irotmd of the db^ with 
MitTutce of the bruhial artery prerkptuly rv- 
Uted. In the lut war it was that when 
the mitn vend of a limb ts cot and the wound 
extensiNT &rDputatk)Q U almost ioeviubtc. 
These 3 cases, i of the femoral arter> and the 
other the bndtdal. Indicate the (ruth ol this 
observatiotL 

CkacLsiog the wound b) irrlgatloQ with car 
bnmkle tulfonaimde mixture aolutloo b im- 
X«3rtant and tbould be thorough. An aoU 
septic may be applied to the lidn but never to 
the wound A ulutlon strong enough to kUl 
bacteria will injure tissue cdls, thus reiardlng 
their natural resistance. Irrigation snth large 
amounts of solution produces a mediankal 
deansmg and should thrmia be used as an 
adjunct to surrounding skin preparation, 
‘scrubbing and irrigating require time and are 
apR to be omitted or p^ormed bastQj 
Ncvcrthdesi tbe> constitute important steps 
In proper wound hynenc la several wounds, 
tissue drains were Inserted This Is a cojo- 
promise between the open and pnnuuy 
dosurc treatment. Drams, of course, allow 


the carbamide wl/oninudc miitorf (±0^,^ 

to escape arid so lessen 01 tfimiBiiii thhleoi 

action. Furthennore the btrodartiBcfii 
permiU the formation of a fidj lerd, tb 

pmentlng contact of the BdiiiifE to tie »ii 
wound. Dialns rnay abo introdwe inter 

tbe> cause a forei^ body irartiiQ 
courage scarring When Immotilizjtijirfi 
fracture b achie\-ed by platter of fwn, th 
cast, unless there li clei-alioo U tcapa 
tore, pain or iweltlpy sfacuMtrdI»i^-*>; 
for sereril weeks. VVIndows h tk a<t rr 
not recommended. 

Although this group of pitirnti h ml » 
may be worth while nothjg that tie 


of seiTTc Infection in 33 ce n jofla j fnttro 
from injury gunshot or iheu bigmotj r 
(xiving original formal forgery at tU* 
b j I per cent and all hfectjocs bdstr. 
Ihi^ with serous drainage b pc cssi 
Thb compares ftioribJr with thse npitd 
by Eakcr of 10 per ceot sertre iiiitctoa,cj 
19.6 per ceot for all infecUan tnd 
and Smith of 18.1 pc cent for iB fafediS 

Primal} ckwurt of wooads oar be onrl 
out nfely whtt they are oado doc ebvn 
tbo ai^ when fadbties are aniabkiaih 
CDOtmood obsemtioa of the paoetts fr- 
raary wrture should ne\Tr be done If 
dib^ement and cffectire wwad bT* 
cannot be accomplahtd because d Ik oW 
of the fajoxy or Udt 0/ time. Under tkrfcr 
cnmstancei, the method ■dioratfdbt 
or Orr is recommciided. If WeetiM den^ 

after dosore the skin sutures may be mow 

and the wound treated as ao cgieo 
fear of any added complicsliocis. 

UnlcM there are de&uite fasfrstrtt 
dressings sbcrald not be dttturhcd bdII B 
loth postoperative day 
of the wound is apt to lead to 
It b said that ‘Wind cnnosily bU 1.^ 
many graves.” Ualf the ilin 

remoi-ed on the loth postopcat m dffg 
the other half on the iith. Itboorgiip^^ 
that carbamide tu if on smak 
as sglftanamide, sCghUy dfb^ 

Ing and retards cptt herr Ti t kp. 
derates granuUtion tlssoe i 

stage of cprlhchiation 
cartamide sulfonamide misbire h** P 
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unilateral limp were present m varjnng degree 
m the different patients There were five pa- 
tients who had, before operation, drammg 
sinuses, and 3 patients with healed sinus scars 
The duration of symptoms previous to opera- 
tion vaned from 6 weeks to 26 years, the 
average duration bemg 5 years Twelve of the 
25 cases had a duration of less than a year In 
the 13 remaimng patients the durations varied 
between i and 5 years in the majority of cases 

DIAGNOSIS 

A presumptive diagnosis of tuberculosis of 
the ankle jomt was made before operation on 
chmcal, x-ray, and laboratory findings The 
x-ray findings are of consideVable help m 
estabhshing the diagnosis, the important fea- 
ture bemg a general decalcification of the bone 
with an associated well defined joint effusion 
The presence of bone atrophy, thinnmg of the 
joint space, erosion of the articular cortex, 
and, m the more advanced cases, actual de- 
struction of the bone are also helpful These 
findings are not pathognomomc, but when 
present should m^e one strongly suspicious 
of a tuberculous infection The presence of an 
elevated sedimentation rate points to an in- 
flammatory process The absence of a positive 
Mantoux test is of value in rulmg out tuber- 
culosis, smce It IS most unusual to have a 
tuberculous jomt m the presence of a negative 
test 

A positive diagnosis of tuberculosis was 
estabhshed m all cases either by fro2^n section 
or by the usual pathological section of material 


removed at the time of operation It is felt 
that this IS of great importance m evaluating 
end-results m any group of tuberculous jomts 

PREVIOUS TREATMENT 

Various types of treatment had been tried 
on this group of patients before arthrodesis 
was performed Most of this treatment was 
carried out elsewhere, smce at this hospital 
immediate arthrodesis of a tuberculous joint 
IS recommended unless the general condition 
contramdicates it The most common forms 
of treatment were mcision and drainage of 
abscesses, leg casts, and braces Inasion and 
drainage was done m 8 cases, in some of the 
cases this was done two or three times It is 
doubtful if this form of treatment is ever in- 
dicated in a primary tuberculous mfection It 
usually leads to fistula formation and the 
development of secondary mfection In some 
instances when secondary mfection is already 
estabhshed, masion and dramage may be 
necessary as a temporary measure 

Eight patients wore casts or postenor 
splints for varymg periods of 2 months to i 
year Ankle braces were worn by 6 patients 
from 3 months to 2 year periods Two patients 
were kept m bed for approximately a year’s 
time Four patients were treated with adhesive 
strappmg, i had the ankle manipulated and 
another had bakmg and massage Four pa- 
tients had no treatment previous to the ar- 
throdesis This summary of treatment is not 
intended to give the impression that conserva- 
tive treatment m these cases was given an 
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adequate trial conaervaUvc Ueatroeot had 
been tncd In another large group of ca*e* and 
the rcsolti reported before artbrodeaia was 
accepted as the best form of treatment. 

ixantTQtrg or aicKtz rofto's 
The tjTK of arthrodeau performed fo tikis 
group of cases U a fairip slm^e procedure. The 
ankle joint U exposed through an anterior 
UKUion, mth care to aroid the dorttlis per& 
artery and the extensor tenAxis, Tbeanku* 
lar cartilage of the tfbia and the talas, Indod* 
Ing that of the malleali is rea^rved as com* 
pleidf as possible together with exuberant 
tubcrailous grannUtloa tissue If an\ bcoc 
cavities arc found, thej are thoroughly curet 



I If 3 C««t i %. Idt, Latral tea rtfhr utW^ont b, 
J nn nfht talk jwi t/Ur openlMS 


ted. One must be carefnl not to Hamy the 
distal epfphcsral plate In patients of the 
>-onngtf age group FoUoiriDg the mnoraJ of 
the artlcniar cartOage, It ihor^ be posAk to 
secure apposltkc of raw bletdmf booe nr 
fact*. Done chip are then removed fnan the 
tftdai abaft and are jacked into aoi ^aces 
remainbg b the jobt and across the aDtenor 
a^)ecl of the joint. Tbc aound b dosed in 
Uvm and a tong teg ast b applied with the 
foot heid b the optimum posttam of dorw- 
Bexiofi usQaIl> too to no degrees. 

PATHOLOCY 

This ti-pe of opentioo tfloidi oetDrat 
oppoTtouJly for the itud> of the grtm darte 
temtks of tuberculous jobt infectlcns. The 
fi>vtinp« kwned with the na/ttcular ease sad 
the desCTTption varied witn the snrgwe. The 
jomt capsule frequently bulged anterloriy tad 
was tiuckened and edematous. Tbc rroovU 
membrane was replaced b> abundant jtnrltli 

>*eOowavascukrfnablegrannltlkmtiwHC TV 

articular cartilage frequcntl) was thin, Ufied 
luster and leparaled eaiflj from the undeib 
tag bone and ta aome pliers ra« rtmplrtm 
absent Cavities in the adjacent booe rf tV 
talas Of tibia were frequently pfewnt ^ 
filled with bone dtbm, ci«ealioc or pninu- 
tkoo tisBje. Cavities were falrir frequent a 
tbehesdandneckoftbctalitt. In «w caws 

the disease prcNXis had extended into adpe^ 

tendon abeaths or had Invaded tbc foio V 
Death tbc talar bead and thus by direct eitrfr 
aloQ mto the talocalcaneal jobt 
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SURGERY GY^ECOLOC\ A\D OQSTETRICS 


DCCTBaril} mean hospital cart tmce most pa 
tienta, U the profrm is satis/actoo can be 
ducharBcd from the hoipiUl In 3 to 6 monthi 
aix] the out changed la the clmic as nece aa af^ 

aozxTOEXooaAPinc TZArcraES or 
TcrBi:acm.osis or ttie akkix 
*^ omc of the cbaraderistic x raj fiDdings In 
tobcrculosis of the anUe are shovn In the 
accompan\-uig roentgtncutrami. The i ray ap- 
pearance during certain itage* of treatment 
and the final end-result are also iScran 

Cue PiticDt sj a (hi j ynn, bobtdbtd 
tbo dl»e*»e yea h pirrioia treatmeat had beta 
(!▼« ercepl tT*;^»tea d the kk. Tb« aaicro- 

poatoioiTWw (rif ferftberifht kletbomVft- 

elti cflirdoa, boM Uioptijr aad thlanki act th« joint 
(pact. Tbere b DO boM de(tnictto(L Ibeop^^U 
Docmal iinUe it ihmrn for coeoparboa riiure bb 
lateral riew ol tb* rifkt uLlc The }<dat effmloa la 
moTt definite and tuUy TbuaHzed. Flcvre c waa 
Ulen nwnUtt after htrkm. Tbere U leas erbteiKt 
ol ctht [nfettkai. The hirion la «* yet (oUd asd 
&atet boM dilpa art dlU pf tseot Flfore d. tslot 
8 years ftetoperaftoo. afieopatfeatwss jwsorf 
aft, thovs the ankle ^ t (oUdly fined. Toe boot 
appears healthy' then b ao eruoce ol rthritr 
TVe eptpfayseal La* b Intact thoa laa that w e cf lal 
foslee can be obtal ed aithmt interfertst Ith 
(Toi^ rBnifany the patient has an ruxUmt rtsoU 
rVet i Th natknt m j yean of age and the 
dbease, pmeot for 6 tDOnths, 1 ^ been ti^cd vith 
an bran for j Bocths. Anttropoaterlot rfev 
(Fig ea) d the rixiil ukf abows th« chanctobtlc 
ray ppearucc ei t bercoknU. The opporit 
nlte U DormaL Flfure ib h a lateral riew of the 
rtxht ankle (boaloi the miried )otat e ffuab ai. 
Fifure iC, laterid vka of riftt ankle X ytnia 
after operation, ahovt that ItHiaa b aoOd. The bone 
b bealthy and the eplphyveal Lioe b btact. Flfort 
jd, a hteimJ view cf the rixht ankle, j years after 
opentkn ahen patient was 6 yrars ca ace. shows 
the pn»1 end-n^t with soUd foakn tod t«lUiy 
bone. The ^phrstal Uo hu dosed 

Case 3 The patient, 4 rests ol c< had had the 
coodltioo d month*, rrerioo* Inatasent comb ted 
of lnd*»oo nd drafnate sbortfr after onseC Clfni- 
caDy thepaUentprewtedfoch aerere trfctorewlOi 
marked raenme od draining sinuses thst aspoU- 
tioQ was considered Figure ya before operattat 
show* the marked effudeo a ith destrucdan of the 
mperior portion of tb* talus, rifure yb btrtal 
ritw was taken yean after fadcat. B^tse of 1 b- 
Tnlrtaaent of the ulocakaneal Joint, thb Joint was 
alv) fined Both ilv ankl and talocakaoeal Joists 
are soiMly fos^ Thera is no effusion or aoft tbsn 
Trattwo ahbonch the bc« doe* Dot yet ppear as 
healthy and cootrastahie as In pre t i o os cases: Thera 
b DO eddenca of ctWty 


E)a>-*EgTn.Tf 

to tbe end result study of these 15 patlcBU, 
the ftjUow op period %-arwd from ij vetrsui 
13K JTtn, the avenge follow up ferW behs 
6.a vtsui. An end result was dawified at « 
ceBent If It met the foiOowiDg criteria a riil 
fusion In good position of 100 to 105 degrtti 
doTsIfloion DO draining riimsei, no mfRcir 
or tenderness no pain either at rea or m 
wvlght bearing normal gait, normal ictivilwt, 

and final roentgeDOgram showing boc^ ftaw 
with health) appearing bocc A retail ajt 
cUiiified as good If It met all but coe cr two erf 
the requirements for an ciceflect result \ 
result was datslficd as fair If tbe fial« su 
oonsideml doubtful on x rayeiaminatjoo and 
a bract ctcsideTed advisalik illhough rvsp- 
toms were illgfat 

On Ibe basu of octlfoe gnm ifiorfitper 
cent of the casea had an ciceDcat result, 6, or 
94 percent, of the cases hadagoodmtdl,«nd 
3 crisper cent of the cases a fair rrsoh. 
Combmiftg the oictDeot and the pod resaiu 
make* a total exf 8S per cent latttfactoiy re 
aolu. } cDoaid e f the /air resclU la tMs groep 
aa bring a better end result than uapdats*. 

In 9 cases with taJocalcanetl jriet b- 
N'olxTtaenC the rtaolts were ercefleel b a or 
44 percent, good In 4 or 44 per cent and fair 
In I case. A^ln the pcrceatage of saUsfactixT 
result! b S8 per cent 

AiTAiYsta or error 

These cases were not ideated for openlioD 
Et-ery patient with strongi) suspected totei 
culo^ of the anUe ^crfnt, srith the ciceptloo ri 
tboae having an active lung letioe, wu ad- 
vised to enter tbe bospilal los further obaerva 
tlon and treaUneoL At operation an arthro- 
desis was done If the froim secOcn as’ 1 “^" 
trveioT tobcrndosisorl/ the pos# spprarw® 
wailhatoftabcrculciib. InticcaKslnahidi 
a fmaen sectxm was not done the r«^ 
tisnjc sections were ponrisT for tabermb*’ 
b an cases. 

Some patients b poor general oaKfitkn 
were grt'cn a prenminaiy rest period 
months at the Country Branch of the 

taLOoe3,i >car old patient came In stib* 

markedly swcileD anile and 6peo/usnrd^ 

bg abuses. The attending surgecai ma* IK 




SOME MANIFESTATIONS OF REGIONAI ILEITIS 
OBSERVED SIGMOIDOSCOPICAI LI 

(HI-AKrCD J JACKNUN M D uj STOTCW I) SMrTH \LD Rcdmr Vom 


R ELAT 1 \'EL\ IHUe ittenUcn hcs b«n 
flieu In the Iheritiire to the ksorrcul 
ondhigt Id cam of nx^ooii Qehit. Em 
iIdcb 19U wheo Crohn i-od hh ci>- 
worteri eiUbUibed lejkral Qdtli u to entity, 
we hare been impiemd with the freqoeocv ol 
certilo UKvectal manlfexUtlocu ^ the dUeate 
Ue leriened the recorrls trf 114 coaa ee u thr cuo 
cd legional Oddi In wfakh the dh^oodi nt made 
by rocnt^cnokifk csunizMtloo coo&nned bv 
crplontim acrd In which tffmoUoKoph: exmatna 
Here made The pnrpoae of the review waa 
to note the Ve^oni of the kpwer part of the howd 
which ate more or leaa pecoUar to the dluae 
We foaod the foOowliif condlttofu to be cha 
acterlrtk (i) axuJ abaccM and anal fiUula, (t) 
atiarecta] nttja, 0) olcentkn and anal 
contractioa One outer condltloG, ohentkm of 
tbe low er patt of the bowd, am locmd b a few 
cam arter ahert ciroiIUof opentboa, 

AXAt AMCtU Atro AtCAX. VISTULA 

hi och attention baa been called to the tendency 
to hftuluaikn b mionaJ Qdtia, that b, fiatalaa 
tend to onftnate m the b r on -e d Qeom and 
terminate b the abdtxnloal wall or an adjacnt 
vbcoi. In lojfi, IVn Der aitd Croho pobt^ oat 
that tba tcnomicT to batullaalkai alao gave rite to 
anal fiatnk and that, b many bftancea, the fim 
dlnkal manlfeaUtlcn of the might be 

anal abaceat or awl fiitnk. Thb manifeatatkn 
might even precede conadiousiieM on the part of 
the patient that loteatbiil function waa da t gib ed. 
Eight, or It per cent, of Peoner and Crohn • 50 
patlcQta had anal fiatuk. 

Tbirtr fix 6 percnit, of oar 1x4 P^rientahad 
nal ab^cew or dituia, or thev gave a bb- 
torr of haring had as operatxn for asai fistob 
althb a period of 3 VTarf prior t their vUt to 
the M a o Clinic. In b b more than twice the fa- 
ddence reported bv P emjer and Crohn, bit they 
pobted out, and weafpee, that miles tne patient 
tt carefully miesioned paat or preaent exbieoce 
of the ctN^tion maj eaaOv be ortiiooked. 

Eight, 7 per cent, of the 1 14 patbata with re 
gioonl leltb if ine (0 the clblc prisu rfl) bcca oi e 

rnw Pw fW Mj CS i r , 


of anal fiatuk- The regiocal Derlb m » miM 
thwt the patient aaa not csoacioQs of asr k 
te«bal dktnTbance In 6 of thoe 8 cavj tnl 
fiatnJectoniy waa perfonned wiihoat a iroew 
of the reglctal Qdtia bring arauaed. The njWal 

Deltb waa dbcoreied fubieipiently ahWnivm 

or two, wbeo fymptctna of the hjteitiinJ £*■ 
UubanctafgieBred. Studrof thefecajaandik 
of tbe caaci b which opetatioo waa neriwrwf 
dw ni bq e bdicatn that with bcrcaaed akrtaew 
to the pomlbflit) of opexklence cf the tao rov 
ditlotia, m-rn more caan of rtgicnaj Drita 
be loQsd among paliesta ahi^ prinarr cm- 
pkbt b anal abi<» or anal fiatuk. 

irmMCTU 

A mas waa p^pabfe b the rectneral ar 
rcctouterlDe jnce In ao, or 1 7 5 per crat. ef tk 
I 4 OM*- Thk mas, of coone rtprrwaU u 
brol\-td aegmest of dbcmaed Deato perhaja ccb- 
pUcated by privk peiitnnhb and daoe fa tab n 
tiacti. Aa eT ti arte t a) or p ri tk maa bgamlf 
TKCfmired aa bring a Impest hodbg Id om ri 
Rgiona] Oritia lu prcfenct bmcsllonnkreeri) 
foremphaaJi ( ) kecestljr e itodlrd the ntirr 
of cztrajTTtaJ oBiaei, produced br ledoof of de 
colcn or email btcatlne b 58 caan. i\e fooed 
that b a9 caiea the ntnTeml naja wu dot ts 
caicbocna of the aJcn. In ad caaes It wu dor 
to drvcrtknlitia. In only x caaes wia It doe to 
nwionaJ Oritk. Therefore If all condhioctiarici 
wlU produce cxtrarectaJ mam art Uln hto 

ecooIdcTaUoD rtgiocal Qellb actocnta fcr oaly 1 

ttnaO percentage. 

AJfU. DlCnABOX AW) A 3 U 1 ctivn-«w< 
Corridering the nature of the Infected Beal ca>- 
teol which b tranaported to the aial regi w yd 
vulneiabinty of tbe anal orpta to Wedii 
fnflin mutofy reactlona aside fiw ibacrW sod 
fistula ihouid be cdoudoo. Mne 7 8 
of tbe 1 14 patients atsdied had anal olcenO«B« 
anal cectracture. 

Dic**> mw w LOW El r AD or THE wn u 

soon qacT t TD TO craAttov* 

On SJjtDcidoactg'k mmJrstaao cf 4/*“^ 

3 5 per cent of the group, i to i j ears after s»' 
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circuiting operations, ulcerations were found in 
the lower part of the bowel These operative pro- 
cedures consisted of some type of short circuiting 
operation, such as ileosigmoidostomy and resec- 
tion of the diseased portion of the ileum On 
sigmoidoscopic exnmmation from i to 2 years 
later, ulceration of the mucosa of the bowel near 
the site of ileal anastomosis was observed The 
ulcers were 2 to 3 centimeters in diameter, super- 
ficial, and had irregular margins They were 
sohtary in all but r case, in this case 2 ulcers were 
seen on simoidoscopic examination Their 
presence pr^ablv indicates return of the m- 
fecbous process 

SUIQIARX 

One hundred fourteen consecutive patients 
with regional ileitis, all of whom underwent 
sigmoidoscopic examination, were studied to de- 
termine the anorectal manifestations of the dis- 
ease Thirty six patients, 316 per cent, had an 
anal abscess or anal fistula or gave a history of 
havmg had an opieration for anal fistula The main 
mmplaint of 8 of these 36 patients was anal 
fistula, the regional ileitis remained undiscovered 
until a later date In exammation of 17 5 per 
cent of this group of 114 patients, an extiarectal 
mass was found Anal ulceration, or a con- 


tracted anal outlet, was found at examination of 
7 8 per cent of the patients Three and five- 
tenths per cent had ulceration of the lower part 
of the bowel after short circuitmg operations and 
resection of the diseased portion of the bowel 

INFERENCES 

1 An anal abscess or anal fistula is frequently 
the factor which will brmg a patient with regional 
ileitis to his physician 

2 If the patient is a young adult with any 
vague intestinal disturbance, the presence of an 
anal fistula or the history of an abscess or fistula 
should lead the clinician to investigate tlie small 
bowel for regional ileitis 

3 Any patient who has an anal fistula is en- 
titled to a proctoscopic examination and, if ab- 
dominal symptoms coexist, to roentgenologic ex- 
amination of the large and small intestine 

4 Regional ileitis should be considered as a 
possible cause of any extrarectal mass of unde- 
termined cause 
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THE EFFECT OF ESTROGENIC SUBSTANCE UPON UTERINE 
MOTILIT\ DURING LATE PREGNANCY 


An Anilytii of 153 Obscmnoni Made mth the LAriod Tocognph 

DCXJGLKS P MURPm M.D F VGA, IWWphk, PnLn.7lr»nti 


H O'^ to Uwt primary ntnioc Inntk 
aarirfactoefly oondaijet to be a pra*- 
ing obstetri^ problem. Beautc tbe 
cncTUTWols tzKQ (nytodc di^ifS fie 
quentlv fall to remedy thk cowntioa, tbe atudy ot 
art} suntADCe wbkb hu been ibovn to influence 
uterine nwtiHty »oaW actm to ha>T meriL 
Annnal experiment! ha e demonatnted that 
estroeenlc material vQl Increaae uterine activity 
and liirwiie render the preynant irterua more 
responaive to tbe ax)'tockp ripple of the pofte 
rioc pituitary gtand (6) Tije human utema alao 
reacts to dmlaktiatkm oi estroyezea. Pa 
tfenta sofleriny trecn fooorrheaJ vaftnKia have 
experienced otenne ctampa foQoaby CRatment 
with tha materia] (6) fortbermore, obatetri- 
ciau have reported Improred labor foUoiriac tbe 
administjatidQ of estrogenic cubcUnce to pa 
tients nfferiog from primarv laerda ( 3) 

One observer ccI g aterno] bysterumphy 
has recorded tbe effect of eatrogeok: MliiftaDoe 
trpoQ tbe boman uteras dorlrtf tabor ( ) He 
found that the drug wai inconstant in Iti arHioiL 
Tbe number of hbobaem does waiKmall, and hb 
evidence that tbe matenal had au oxytacic effect 
wai not entirely aundncing 
Such obser^‘■tioos as thete— based upon dtber 
cubjecthr unantroUed, or incoochtsfvc evi 
denire— suggested a rduvestigatioo of the coy 
tooc pr o p er t) of estrogenic substance. For our 
study It a as cansidered advlaabte to utHue pa- 
dents viio were not in labor in order to have a 
test organ which aas relalivet> qufcscenL 
UATmUJ AKD UernOD* 

Thirty -nine women residing in two PhEadetphia 
maternity homes sere studied. Their oterine 
aclirity and reactivity were registered with a 
Ldrind tocograph (4, 5) With thb iostrutnent 
we secured 153 rets obaerradooi upoo tbe 
effect d estrogenV: substance 00 tbe piegnaat 
ntema, and 19 sets of control ohservaliona. All 

- lUp^AalliBtJnUalCtBKaaiiacRMuA 
D<au-tiBat ol Ot^trtTKi md Ljwtaictj Iwvmicr «( Pms- 

Aldrd ■ part br fiut tna Ciba t%maccatial Pradscu. 


cf these were made betaeeu tbe 13d tei ri 
pregnancy and labor A set oi otaemdous cm- 
sbt^ of t tocogiapblc tmclDgs of girm ktf. 
Ttdnal on tbe aame day 

Eit tu geoic matenal was admiubtend In «e«n 
oQ. Two pcepamtiocs of a-estridkl sne usni. 
One form tbe dipcopiooic ester of ft rwSnl. ns 
admlnislered Id a dose of ehber as mflTig nm or 
t minirTam tbe otbcf fonn, tbe n cn ctrr tjj o l 
malerlu (Le. plain a-estmdloO was ghra ie a 
doae of 354 mllhgTant, which k the anlnBhr 
cquiraJeiit of a duac of o $ mnEgTan cf esta&f 
dJproplcDste. 

Ei^t cootred obamadons foOoaed the ad 
mlfdsuadoQ of temme oil aloDe aod ti sot 
made upce padenta wbe> reenved neitber lesuse 
oil DOT esOe g t Ti k sa b ata nc t. 

Tbe obsei^tkcLS a ere oiried out la the (eOos 
log manner Tbe padrat rested BpoQ bet bed hr 
lominatea. The tocognph wutbespbcedipoB 
her abdocoen Spootanecais teriae activity ra 
recorded Icft tbe loBowiiig 1 j mhutea. Tbe taro- 
graph was then rtrooved and the drug was til- 
mlnliteTed. Each doae, 1 1 cubic centEneteT d 
sesame oil, was b}ect^ tntnunnrulariy la the 
pper arm After a predetermined hicrril ri 
il^ had elapsed, tbe tocngriph was repisced asd 
a so min ate record of uterine reactK I tv ssmde. 

The effecrivtnesB of tbe treatment *• 
red in lenni ol Its ability to increase e Uher Q 
the toons of tbe uterus or (a) tbe 
strength, duratko, nr rhythmldtT of the mter 


TABIX t— DCnJJEX<3 OT DCliATlOV OT TUC" 
XAFCY UPOM QJCITEXa: OT UTllPI 
SPCOtJE TO ESTUOCEinC fUMTAlrtt 
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Fig I Tracmg of uterine motihtj of patient I M 

J^dinl ° S milligrani of 

a-«tradiol dipropionate administered at end of traang A 

IS very much 

S. ‘n tacmg A Vertical strokes m trkmg B 

mnes".Ku‘f.n“enaT“'- ^ = 

““tractions The results are presented 
graphically and statistical!} 

results 

of observations upon the effect 

40 per cent, registered 
tive of dosage, in one or more 

diproSona te“ a-estradiol 

& o e m.r' "‘^"^'Stered 112 times in a 
stances a 4 S> or 40 per cent, in- 

the a-estrad ''® ®®sct was recorded In 36 cases 
mad;S^f^° dipropionate ttas adimnistered 

SstanSfn'°r^^“ In IS, or 41 per cent, 
nc« a positive response was noted 

'n a doL of was admimstered 5 times 

ivas observed “nUigram A positive response 

stance appeared to estrogenic sub- 

■n which^tCd ‘ independent of the form 
S r» Its dose 

admimslMtinn °^“f''“ti°ns dealing with the 
nistrabon of both compounds are sum- 

interval belvden 
DE\op o^ observation uron inci- 
«enic stostS^ response to estro- 



Hour, 
Under I 

1 

2 

2 K 

3 

4 

5 

6 

Total 


Num 

ber 


4 
32 
43 
27 

31 

10 

5 

I 

153 


Ohscnrationa 

Showing reapoose* 
Num Per 


ber 


14 

i8 

II 

13 

2 


62 


I Traang of pabent I M (Fig i) 4 davs before 

A ° S ™'ligram of a^staidiol dipmpionrte 

administered at end of traang A Note the rn^^in 
tonus m tracmg B, following beatment. This mcrease 
^currrf although ^e onginal tonus was higher than it 

manzed in Table I, accordmg to the duration of 
pregnancy at the time that the treatments were 
given No contractile response was observed 

I’^tk pregnancy After the 

28th week, the longer the duraPon of pregnancy 
Ae larger was the number of responses, but at 
the vety end of pregnancy, only about one-half 
of tte tracings recorded a positive response 
m sets of observations are summarized m 

Table II according to the interval between treat- 
ment and the tune that observation of uterme re- 
actmt}' was be^n The posiPve responses were 
observed with about equal frequency from i to 2 
hours after treatment 

Table III records the character of the positive 
^ponses The drug influenced both tonus and 
the intermittent contractions, the latter shahtlv 
more often than the former ® 

Table IV records the influence of the drug upon 
Idle character of tie intermittent contractiras 
The magnitude of all charactenstics was m 
ston^ that of frequency and of 

Control observations The uterme motihtv of 
19 control patients was recorded for a penod nf 
.s Mowed by a second «co?d of "i 

minutes, at the end of 2 hours FoUowing iem 

TABLE nr — TYPE OP UTERINE 

RESPONSE TO ESTROGENIC SUBSTANCE 


25 

44 

42 

41 

42 
20 
60 
o 


Type ol response 

Contracbons 

Tonus 

Conbacbons affected and not 
tonus 

Tonus affected and not 
contracbons 

Both tonus and contracbons 



Obsen’aUoni 

Number 

Showing 

Nam 

her 

253 

51 

IS 3 

36 

153 

26 

1 S 3 

11 

153 

25 


es^nses 

cent 


33 

23 

17 


16 


" n« *. » 

amd M <Un bdm bdjw «-S TtCSt^ «< mtdldiyibdtn tabor DoMai tMEipvid cm. 

tMjmijei d4Kt ^ ,p n a t« ad m t n h te rrd U Btd erf t/»rm V. dU d^srcplaBslr ukilmcrrj t t^oTcrKn L I 
V* IB tr^l B aa bcrrm ta tba IrrqacK^ud Ib ihr taclB«BBCUbc<bBaDKTta«btD«mudtBHC*an- 

umiftb o» iSe UtB^tteot cwirtcljooi, Hh »• bc i»*»l ib tJ* rfcytli^dty of IW I»tti«*u«i 

cj.*™**) ■!< tocrtBtt 1 b Uol Break brtBfta \ and B Bnak h tiBcif bctBRB A ami B kdrun u to 
ladnte* KlmtaUrML Utcml. 

fisli \ndngs R mrfvtd i tsAAc ctolV- tramd Vming li« bertue b KtKln to<3 t>t 

meter amme oQ conUloiDf oa estntfntk duB(e io the pattm of U»e ctnloctlocii, ibdi 
«ub*Uiict The remBinlnK n munu re td rt d ot caned mllbmt uj- tppredablo ahenti* h 
DO tratment of BD\ klod. In nertber irroop of ob> tmaa. 

•cn-Blioca did the aecond lixdn* ihem an Id- EStts ■>«« ttniu gmi (gtgrtdimu Piiaat 
ciciK In activity os-er that oot^ In tiie flnt A. t\ od tbc Qth dav brfoee labor tectbd o j 
ti&dne mUbfram U a-cstradei tBpropboatc bm^ 

aldy after lj»dn^ i rp-A was made (FJi 4J. 
Ttann^ B araa brgao a boon alter uratarct 
N te blbe aeixiod tradn/tbr csoanretbcraK 
b inroa and b rfaytluiudtT cf tSe intmsJDot 
cootraetJixaL 


GnfJw gitemil ax Effti priw^arQj mfen 
tmin Patbnt I M tap|tLed tra^gi * >4t A 
tod B ajid^a47 A aod B (FIgi. aod x) The 
tncbp in Ftpit t ■aere aecnrtd 6 ds^f bdm 
la^ Immeoktdy foQoaring uidng A (be pa 
tbat te e gred 0 $ mniiftam a( a-estadU dipto 
pinnate Tnebg B vu ttaited xK boort after 
tratment 

Tbe ciadaca b Figure x «ere made 4 daya be* 
fore hboc Tbe Uiid of drug, Its dene, au tbe 
bteml between Lrdtiaent cod obaerrathn 
irtre tbe lame aa fa tbe tradngi b Figure i 

Tbeae tee aets of obBerNeliom bdlate that an 
botajB b tenna loUuwed trcatmcDt, witb do 
anprcckbie comck ieut effect upon tbe chiimctcr 
ol tte btermUtent CDntractiooa. looeaao b 
tODua b lodlcBted b} eWatkn of tbe vaOev level 
of the bteimlllent cuj i tra ctioo wave* bove tbe 
baxe Une 

J^trt «*trod n PaUent C J on the 
3gtb dar uefore bbor recehed 0.5 mEDfram of 
a-eauadici (bjeopknate unmedbtdy after Im 
fng x,ici4 A waa made (Fig 3) Traobg B was 
b^jun booia ailei treatment. Note In the 

T\»ix r. — ctTiriKCE OT ESTaocow: »o» 
ftAXCE upoax crmoxmrxT UTtiixE cox 

■OtACTtOXJ 


One Tabe of tbe prnesl itsdy Uo b tk lad 
that H otffbed as ebjrclKx erlkid for nnrirt 
aterbe rtaetkity A leeond N'aba Qea h tb 
fact that the tocognpb wwOei a permaaet 
mnrd -whltb imie* U peaafbie to m e axoi t d* 
effect of an axytndc dni tjuanlitatirtly u atll 
aa quoUtathrely Tbe tbml rabe Qei In the bet 
that OUT obeervatioca wm mode opoo patjoti 
wbo acre not b labor ByTubglbem ttfed- 
Dated tbecleiomtofilnioeaadTajlabbantnc 
tUw^B chancteiiatlc of boor the jeeieta « 
which has a Imdeacy to OTeiihadcnr lie ac> 
puQy a eoVer cDolxactloti inrfoced by aa oc\ tadr 

Our oUervatlcna confirm thoac of 
tamely that ^^imgenicmLataace tom 
effect npon the pregnant utcrua. Tbm Mott 
fartber that oterbe itactMty to tie B 
■ariable both qoaldatiTcly and qaantt^m 
and that tit facidcoct cf rcxpcp^e Wj gxg a« 
pnjnancy advaacea. Oar oftacratiM * 0 * 
that oontiaoed «udy of otrogenlc mbUJ^ * 
necemiy beiwe U. «ae ta tbe tieaWt W ^ 
isaiy Inertia be pfaetd on a adeniific U 


1 Eatrcgenic aabataoce fa tbe a^ 

diol or a-eatradW tfipToptmafe atx idmkmneo 
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intramuscularly to a senes of women who were 
more than 23 weeks pregnant but not in labor 
Utenne activity and reactivity were registered 
with a L6rand tocograph before and after treat- 
ment 

1 The estrogenic substance was variable in its 
oxjdocic effect No reaction occurred prior to 
the 29th week of pregnancy After that time, the 
number of patients who responded increased pro- 
gressively as pregnancy advanced The estro- 
genic substance increased both uterine tonus and 
the vanous characteristics of the uterine con- 


tractions, but the nature and degree of the re- 
sponse was unpredictable 
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PAPILLARY CYSTADENOMA LYMPHOMATOSUM OF THE 

PAROTID GLAND 


DAVID W ROBINSON, M D , and MORRIS S HARLESS, M D Captain, M C , U S A , 

Kansas City, Kansas 


A rare tumor within the substance of sah 
vary glands has been recognized anc 
reported frequently enough within th( 
, , ^ 20 years to be known as a distinci 

pathological entity, although theones of its origu 
are by no means of uniform accord The neoplasrt 
nas been caUed adenolymphoma (Jaffe), onko 
^oma (Hamperl, Jaffe), and papillary cystade- 
ma lymphomatosum (Warthin), the latter tern 
jng most commonly used at present 

reported was that of Hildebrandi 
Iho Kurland) m i8g8, the author con- 

It u? '^'^rnor to be of branchiogenic ongin 
's highly probable that numerous cervica 
t**^^*^ branchiogenic cysts have actu 
in T herein reviewed Warthin 

'^P°rted only 2 cases from several hun 
^ thousand surgical specimens In 1032, Jaff< 
hterature, Carimchael 
nnrtnJ Stewart, by 1935, collected 26 re 
obsenn*?^^ added 8 coimng under their owr 
ariHmr, ^rns, 1937, reviewed 41 cases 
fnllnn^ ^ own. Freshman and Kurland, th< 
korm-n''® ®*^ted that they had collected 5^ 
TiiIt b added another of their own 

and PI have recently added i more 

1942, summarizes 48 cases ir 
total ^9 more, bnngmg thi 

miai reported to 67 

it Patholog> '“'‘t Surgerj Unnersit; 


The tumor, itself, is a well encapsulated struc- 
ture in sahvary tissue, usually the parotid, 
although less frequently the submaxillary, sub- 
lingual, or buccal glands A firm fibrous capsule 
separates it from the gland itself The nodular 
mass IS round, oval, coarsely lobulated, or bos- 
selated and is moderately firm but cuts with ease, 
reveahng a cut surface smooth or finely granular 
with numerous small cystic spaces These cysts 
contain a thm serous, milky, or mucilaginous 
fluid often beanng a fine precipitate 

Histologically, the structure is almost invari- 
ably of a well differentiated type, usually quite 
benign, only 2 of the reported cases showing ma- 
lignant change The numerous cystic spaces are 
hned by two or three layers of pseudostratified 
columnar epithelium which may be cihated and 
thrown up into many broad based branching pa- 
pillae In other cases the luminal epithelial la> er 
may be tall, columnar, and nonciliated, while the 
basilar laver is cuboidal The stroma consists of 
a delicate reticulum, sometimes collagenous, in 
which there are numerous closely packed l3Tnpho- 
cytes or follicles witli large genmnal centers Ex- 
amination of the cj'st fluid reveals a thick homog- 
enous substance beanng Ijmphocjtes, des- 
quamated epithehal cells, fat globules, and occa- 
sional corpora amAlacea 
The multiple theones as to the ongin of these 
unusual growths ha\e been well reviewed by 
Kraissl and Stout, Freshman and Kurland, and 
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Fif. C*>e TW QTtfc »« Bned by tkiiiMr 
ro» •/ ♦fJlbrkma ^ippartcd by lyrnfitsd (Uoca Tk» 
coetar fm»a>f ntnuorr bwfa^ 
k»J7T»phoe>f«- X8o 


Oden. The na^t) ol eari «otlKxi rtd nn \ 
uJD todo-i cofu*rfcT the cjn of bandikewifc <wt 
Another pcpuluk accepted belief b ibe 
bleTKlla]^ of Ij-mpboKl tiaaue of the pnaoriabr 
node « th a paroOd lobole the re^jlLlng isiTtare 
befng Kpante frtm the feratid. Ittelf Uaithfai. 
pmtokted a beterotopb or d\rtopa of pfanii 
fcal eotodem i or about the parotid the cefK 
taoat doaefr re a etnblinjt muco«o of the canllMl* 
Doni portion of the etotachian l be. flarrfa 
apeala of beterotopk nlh-u^ cbnd rpftbebam lo 
IjTuphotd tiaaoe Other ibeoriet mas be enumer 
atea briefly (i) failure of extnrtkxi of f>inplwld 
follicles i de^‘el^pcDent of oortiul adrvsn loaoe 
(i) mkpbced thymic nkiiie ectcplc tonafUa 
iochutoQ of phanopeal ectoderm of r ath 
branchial pouch u) metinlatia of mdotheliuiD of 
hTOph cskIi or I>ii]pbo*d embn'oaK rests (5) 
fafhire of rcomants of arKhtTerentiated aolmiry 
tbaoet fuse wHh the doct He stem (6) orbital 
mdusion, ao embryolorKal epitbeliat tnictare 
the fate of abch is nioown io man a d (7) 
Irocn onlocvtes, peculiar eptthdlal cells of mrotM 
diHTts Of parench Tua de\elop(ng m bte Tt »llh 

n abir character to the cytoplasm, od »ilb 
e, h^perthioiBaUc, and often indented ocks 
placed near the lumen 

PapIUarv f^-stadeooina IjTitpbomatcna occurs 
chiefl) in DJeti of the 5th and 6tb decodes. Ho* 
e\er the •oungesl case reported » >ears, 

and the oidesl, gj The occurrence cconbof ( 
se\ sbovs a prepmdcraoce of over fenalcs 
bi the ratio of ft The parotid a 1 ol •«! cw 
(jderablv more frerjuenttr (ha other true 


hrretbet ailp^Irytal-ioleqBilbnln.^ 
Thetumorl -oliTs ovist ofien the bsfrrrff 4 

thc^TOtU, b slov fruab* ,od 

ufueMfToath b rimd, and 1^ mt attached to ik 
sUo but to the deep itmaares. Vecoriae to 

Cartnlcfnel, Daric, and Steaart, the a^fEttHre 

operatnx dinatioa Is 6 jxara. The pnsUi ur 
vatvftranst to centimeters in dunvter Frv 
f^lkm tiul Icrration are care \sthetviv<b 
ncO eocapwlflied. It b nsmllp earr i 
Rcoinence b qu t rare aiaJ IrradutWe then™ 
bof DO xabe 

evtr amara 

Cm Jit. yi mV Mot4tre*r^»m 
ibe rwt-fOMn dr)«TtJsrnt 4 tbt LbserscT M Lr«i 
KoHnsKit r rft, S4 «seMitax4n(ilbkariM 
lorUreUfly be orauened twfi 4 f> ws-i 

damke cm tib fonkad atm tk c^etm U bt 
fTM sLisfy coul 4 yrvs ina Isran— s m mm rmt 
fviadty sra. kt *nu ralokss ttuW pr * ~ uii 

kebM nafi, bull. BacitedcT MSI b Ws s<xtfM W 

bad tb* <d Ibr Ml b 

r.us mrakd Ena, Vtuhliit. scataik 

jntntUl <a Um Ml wds 4 tk (cnhmd. _ 

iluiMirr sad rrakarur Is tkcLw*. Ii ni tinif 
OSIN able, sol Uackd sc >4111 e* «irrvv tinrtws fp^t- 
rwr te ik sayi* 4 Lk bs o« tk Wl ud ja tk Rp« 4 
tkloarr r4r 4 tkrarat4. there m fnatresisMi 
radre seddr t rraiketm b dmart* MltarM M 
tk sUa. lot hraiy sdkreni te drrp Brsetsm 
O— defb u ik tresth sa Iktterkk ira* 

cyst fc^by hoNM ■ wi n e rn e rpuhehoe 

•adtfaeemiralBeikk. Dole rnkt4y han * b 

nrwm^ tjBib m afkd T Si Oktt hVH 

KwBkbe S AOnlty a* aroownd nerr* Uut tb 
errvnlissje ■■rncV’WLS Ira tkoB eafsbr rW* 
•dkren te (hr pantjd rsfMiJe. VI cask am WslH 
«t4y» 

Tk fm'ktopeaJ rejwrt ciBe serprise (h p"* 
ui<r<rctjni. tk ^ ice eats a ts s a rd JJ h? 7 kr 4 bL 
oetm ind SN tun ri d by ikrai etkdr V tn an* 

0 ■HUasrlrTs a (kaiekr h prm a4 Ml so ortm (k 
mdr bis i9»>« mralrd breennb- btertkk 

Dursrrou cyU c sreae, ikhnreM niMmc 1 nJ 
hi p p t i I I ta disairteT Tkae narrs esatSBed o 
rkso Bktmci k rt* tk eonortracy 4 rirttW (1 
hsrdroed 

KxriaetiaraJ itady r^’^sied fliadsk tsd B ;*«> 
paniDary hVt slraelire beb a« heed hr brer 4 W 

Q&kcaJ rptlMaia I fJocia. Iku rpikkn b® 
alol snd rare sod Ikn sfipeand u k 4 as 
type Tk Brans BiTort Jt lb» “ V“ 

trarksd isya mad rumtos tJkle» ssrH k s^ mrm 
my jrero as] m CTt I K*ie 4 tk eye 

BjOQMiOi seCTTUB a* fecoitJUJed hJtiB *'■ 

q^aiNird ci»tkbaJ cek and £l™r tUtfm* retsk* 

KO \ ikpnyikTTdlhujtrMtiMdtbi^e*^ 

00. lirtlkre uP—sakaryOMB 

arate. ked by atodiJ qslhrira lUasd. 4 k re-i 

m icsrteTtd lkr«i*kol tk aaka/y Om* 

Tk jToath r^aoNcd IfMi tk na Sp ^ tjt" 

iknradsrari aitb ajTB4cwcraaft»t*» *^ _ _, 


<slnary ylaW protjalJy FMtil, 
C SI B II tut oak, 
Bfttrd te tk Lnoervl; 

P40, so tk term 4 


tut oak a*rt r’ . 

irty 4 kan** 

4 Dr T 0 (k (« Bsted dd* 
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papillary projections of epithelium 
■Irart?^^ double row of epithehal cells is 

kiio^ ®>onstrated and the lymphoid stroma is defimte 

te noticed a small “kernel” 
irtHin It caused him no inconvenience 

^mor, i 5 by i centimeter, was 
uitf^pnH^*^ antenor to the left external auditory canal 
nandiblp T? behind the ascending ramus of the 

pj‘ ®™' nontender, and movable on all 

I04O under local anesthesia, August 7, 

'ithin the subst-fn^^^ i " j * oncapsulated and deep 
lie ancle of paroPd extending down behind 

' 'll tp ®PliencaI, measunng 2 s by 

attv tans nn 'n oolor with numerous 

lat section (to 0 surface The mass cut with ease and on 
< milhmetem m ®‘^^n to be cystic with a wall 

tdored Pnrt,n *^oLi^ The contained fluid was straw 
fhslemnc othpr"Lw *‘nmg were smooth and 

apillarv irregular contaming small 

aeters. ations which extended inward i to 2 milh 

'irous onsuirn^n'li *^^0 cyst showed a 


nth 

,, r^P‘uu 

^ere of 


'brous carwiiip r?^j showed a thin 

panillnrv rx!!r inner hmng of epithelial structure 
P^^sses e.Ttending into the lumen 'T'fi- 
'defimte epithehal type an( 


The 


Uer^ r\f . . H-lt. lUlllCtl X u« 

'> abundant ^”'1 "ore supporter 

iandular tissue which rested against somi 

ad supnortprl K, ^ apacw hned by cuboidal epitheliun 
ante and chmmi ^ joaall amount of fibrous stroma Ar 
ftnphoid tissiTp JPoammatory reaction was noted in th( 
iDbrvonic remnant o the appearance of somi 

arotid gland '^'’'"ary cj-stadenoma lymphomatosum ol 




Fig 3 Case 4 Study of the epithehum shows the lu- 
rmnal columnar and basilar cuboidal layers A suggestion 
of aha may be seen along the luminal border The b^ 
ment membrane is fairly definite and lymphocytes in the 
stroma may be seen XS50 


Case 3 R M G ,■ a white male, aged 28 years, was 
admitted March 22, 1937, to the service of Dr Wilham 
Ketchum at St Joseph’s Hospital, Kansas City, Missoun, 
with the chief complaint of weakness and fatigue, worse in 
the past year For some time (exact duration not stated) 
he had had a small lump on the right side of the nerJe which 
vaned in size and at times throbbed Examination showed 
a mass, 3 by 2 centimeters, behind and below the angle of 
the nght jaw fixed to the underlying tissues, but not to the 
skin Pulsation was noted and attnbuted to the underlying 
vessels The remainder of the examination, including 
laboratory procedures, was negative 

Grossly, the mass measured 3 by 2 by i 5 centimeters 
and showed a rough fibrous capsule WTien it was sectioned 
it exuded a creamy purulent matenal which was smeared 
and cultured, however, it showed no evidence of bactenal 
organisms 

The histolomcal sections showed a papillary and cystic 
structure in wmeh the trabeculae were made up of varjnng 
thicknesses of fibrous and lymphoid stroma which was cov- 
ered over by a layer of cyhndncal or pavement type of 
epithelial cells In some places, the cells w ere tall columnar 
in type, while in others they were oval round, or polyhe 
dial and assumed more of a pavement charactenstic, sug- 
gesPng incompletely differentiated squamous cells The 

■Dr Ketchum kindlv permitted us to use this case and Dr 
Russel Kerr pathologist of St Joseph s Hospital furnished us 
with an abstract of his report 
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bcUi ictxa] t tr inlm* ! (olbda cddVI be »re>. \iw ef 
l!auB(B«tiv7 r«cUie m pt m at lU u laetnboa al 
polm w pbn—cVar Wqcoc>to. lamol kkb mrtmaa- 
ptabc, r>nq;«umjl(d rfllWU crQi hkI potj-cterphofta- 
cWf kuoTjtn ctnU ^ fm ulrin kibm ci ibc ^Hk 


Sb ccBpljuard of irnMtb im lb* riybt mW J brr ank 
hkfa hiid bcCT prt»cat j )mt, i i— Wii *lp»ly TlMnav 
r< kicain) btrw to tw ■pp^ ™ tk>n^ cn tba 
)biI bfomk IW drrp crmw Usdi liartnrdcwB 
piettiy ncapfokud aod impamit}}' bad aa rno x rOon 
rib the n<rU. Tbe lar* aa rroanad la ha 

eaiinty 

Tba ^Jnua ta omaUd of aavml onhikr piacoa of tla- 
mte rr^iat Ictriin ye mrti aad the lancrtt iiamiiluj 
a ooaUnMtm tB daaiKcT Tba t il frnal aedafa aa 
«j)0^ aid reaaaUrd Ktau i wttaJbftm, (tb aoaa Ebrtoa 
Nfm adbartat I tba capaaW TW maac aa br* ia ctm- 
iht*aey Cat KCtun waalnl gnftth Uo mianlt^ mr 
tact, fnaaolar and < 7 '-bc la apfiraraaoc (lb irTranUf (od 

of jrUoatab tAaakmt mtMMnra TV rraaoUf tbaoo 
rvaeaabM tbrnd c<a(d itb <hki«d (ob^ cottahaaf 
coflad wtmii. 

M KWK t ta c matmdaa abaa«d l/ntptrad tlaMaa ao(>- 
porctnf aotn a mm tfrrftUc uaaaamjBMt (riaadskr 
ba>db]rb(b.nbidn^<ntbr{MleFUa ubeaalorraaad 
nda Mtr tbc im tdfi u a»«t tbnr n bad* 
Ur Ujrr rd embeadaJ ^iVbata auac ^ ^ gatilnal 
CofoBaarcriK salJac doobfa raa realiat «a (blnaa** 
nnt Baebrua Sane of iV colmaar cnb m<ihal«^ 
TW (anjaa ef IW OTaOe ar^oa eoataaad pmdaa 
bemrefioaa ^aawg ob aa oera^hnil drv;aaaai«d 
naiWkaj crfl or fata (ba kcaaaa ef ibrar 

gWadaUr ipacr^ p^IUiT prearctnoi of rpubefioaa Uoad 
oot S ni a mau qpariy patWd lytapboci trt err pracnl 
(%rT 7 abm m tW urotna and. ta am rUrta, Ijr^aolfar 
■nal fcfWVa rrt am \ MUrtrr fttadoUr Qaaoa aa 


Dia4ni*> pcpUllfmnf adraocTUom (jiMpfimaeoaosL 


TiT EWkaarc ktal) prm«fMd a» lto» «a« tn«t 


ih the 4 caia bneia reportftl, 71 ha e on* 
beendeacribedln thcDfmhire Thf^4ti\tifl 
been added wHhb tbe put 5 \cinlrott iH n 
amtnatfcm of appralntatetj thktT ikw^ud ur 
yfca] potbolojtT »f»dioen» rammed bj tief*. 
ihdofty dcpartrocitl of tbe L fthtnilT U Ru^ 
*<1)001 of ifedfcmc and of St- Joaefh t 
Since rt U ooly whMn the rart fe» )ein. iki 
thh tumor hai been irecnim) u orntrrirt h 
nlh-irj irtind tisDe doubtloM muj' new oo 
«Q1 be added t tbe IHentore ahUD iV rm 
fev yean Instead of beio^ (otfoUra aben clivu- 
fied as brancblogeruc cuts or embr) ook tnti af 
pbarynxca) ectoderm. 

TW rpflbelnim Bnlu tbe evtU of the 4 aes 
leporttd varied someahat. Xfi (board the t)rf- 
cu tan b)^! of ceQi, the oolcr erfowmar ud 
basilar cubofdal, but Cases 3 and j abo, shosrd 
patchr airas where tbe ephbefiwB as chaerirt 
<n-er inlo »MniQi» tj-pe. T% of the aw* 
showed cOblea eoJainiuirepitbeCsta ITartkfe 
t cases had dEa in the hnnen of tbe cj'ds, but the 
fwal tM}ority have not Notiloi to iceert 
malifnaT)^ was noted bs oar cases. U'bne cf a 
total of 7 now rrponed, only a ca«eiha eihoti 
nabit^t daofre 
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METASTATIC LESIONS OF THE STERNUM 


HARRl B MACEY, M D , and GEORGE S PHALEN, M D , Rochester, Minnesota 


T umors involving the stemum are not 
common Heuer, in 1932, collected from 
the literature a total of only 38 cases m 
which the lesions were reported and de- 
scnbed as tumors of the stemum In this senes 
there were 19 pnmary sarcomas, 3 so called 
fibroid tumors, 3 primary cartilaginous tumors, i 
gumma, i chrome inflammatory' lesion, and 6 
metastatic lesions In the other cases m the senes 
the tumor was not diagnosed Of the metastatic 
lesions, 2 were from carcinomas of the breast, 2 
from hi’pemephromas, r was from a sarcoma of 
the brttst, and r from a “mahgnant thyroid 
tumor Low-Beer reported 6 cases in which 
there were destractive lesions of the stemum, in 
these 6 cases, 2 lesions were metastatic from a 
raranoma of the thyroid, r was a metastatic 
lesion from a carcinoma of the breast, r was a 
round cell sarcoma, r was a syphilitic lesion, and 
I ot the lesions was chronic osteomyehtis with 
sequestrum 

Of 18 pulsating neoplasms of the stemum re- 
Pf"™ the literature up to 1936, Cnle con- 
uued that 9 were probably metastatic hyper- 
nephromas and 9 were probably metastatic Ic- 
ons from mahgnant adenomas of the thyroid 
er cases of pulsating tumors of the stemum 
ondary to hypernephromas have been re- 
w e by Roth and Davison and by Lewis In 
en ymrs, other cases of sternal tumors have 
nJl to the literature, these include 2 

I 9)1 I gumma (4), 

. j fibroma (3), i echinococcus cyst (rt), 
T °®teomy elitic abscess (7) 

Mayo Clinic there are 14 
a tin ueoplastic involvement of the stemum 
comne <*ondrosarcomas, 2 myeloblastic sar- 
Of ihf.’ ^ ^'’uothelioma, and 7 metastatic tumors 
of thp \ ^'^tnstatic tumors, r is from a carcinoma 
I frnm "^^t, I from a carcinoma of the thyroid, 
cinoim^ ^rcinoma of the stomach, i from a car- 
and 2 rectum, r from a hy^pernephroma, 

1 ” possible pnmar\' pulmonary 

that UP ^t IS with tliese last 2 cases 
bnowlede^ concerned in this report, since, to our 
as \-pt "^1° ®'oiilar cases have been recorded 
“sm in the literature 

Sunieo Maj-o ainic 

w m Orthopedic Surgen hlajo roundation 


IhEPORT OF CASES 

Case i The patient, a railroad conductor aged 42 years, 
was seen at the clinic for the first time on September 22, 
1941 He stated that 6 months prior to his coming to the 
chmc, following the extraction of 2 teeth, he had nobced a 
gradual onset of pain over the upper third of the stemum 
This pain would extend occasionally to the interscapular 
region and was aggravated by any acbve forceful move 
ment of the arms Vanous medicines and hypodermic in 
jeebons prescribed by his local phj'sicians had been in 
effecbve in ababng the pain, although the pain w as lessened 
to some extent by taking i or 2 tablets of acetylsahcyhc 
acid every 2 hours and by complete relaxabon of the shoul 
der muscles The pabent was not seeking compensabon 
although he had been unable to work for i month He 
stated he would “go back to work tomorrow” if he could 
be nd of the pain in his chest He had lost 10 pounds 5 
kgm ) since the onset of his present illness 

Physical examinabon gave essenbally negabve results 
except for considerable tenderness over the stemum at 
the level of the id and 4th costal carblages There was no 
evidence of swelling, redness, or local elevabon of tempera 
ture m this region Results of the flocculabon test for 
syphilis were negabve, the concentrabon of hemoglobin 
was 12 9 grams per 100 cubic cenbmeters of blood, leuco 
cytes numbered 9,000, and erythrocytes 4,830,000 in each 
cubic millimeter of blood Several urinalyses showed 
albuminuna grade i (on the basis of i to 4, in which i 
designates the mildest and 4 the most severe condibon), 
no sugar, an occasional erythrocyte and pyuna grade 2 
(30 cells) A roentgenogram of the thorax, taken to show 
pulmonary detail, was reported as being negabve Roent 
genograms of the stemum, however, revealed a destnicbve 
lesion involving the body of the stemum with some sclerosis 
surrounding the lesion (Fig i, aandb) From the appear- 
ance of the roentgenograms alone, a diagnosis of osteomj c 
libs of the stemum was made Roentgenograms of the 
cervical and thoracic porbons of the spinal column were 
reported as being negative 

It was deemed advisable to remove a specimen of 
sternal tissue for microscopic diagnosis At the bme of 
operation, the penosteum of the sternum was found to be 
greatly thickened, there was no evidence of ostcomye 
libs no purulent exudate or abscess cavnbeswere encoun 
tered Microscopic scebons of the tissue remov cd presented 
the picture of an adenocarcinoma grade 4 (Broders’ 
method), possibly metastabc from a pnmary pulmonary 
malignant lesion (Fig 2) 

A course of roentgen thcrapj was given through four 
fields converging on the sternum with a moderate voltage 
technique (130 kilovolts) The total dose was 2,142 r 
measured in air 

CvsE 2 A machinist aged 41 jears, was admitted to 
the clinic on November 8, 1939 He stated that in Feb 
ruarj, 1939 he first had nobced the gradual onset of a con 
stant dull pain behind the lower half of his stemum This 
pain became progressiv ely worse w ith occasional extension 
to the interscapular region Coughing aggravated the pain 
compression of the chest by strapping with a towel gave 
some slight relief from pain The pain was not severe 
enough to keep the patient awake at night There had 
been no dj'spnca, hcmoptj-sis, chills, fever, loss of weight 
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We reabze how difficult it is to be certain that 
the neoplastic lesion of the sternum in these 2 
cases was metastatic from a primary pulmonary' 
adenocarcinoma In Case i there w as no demon- 
strable eradence of a primary lesion anwhcre in 
the bod\, bronchoscopic examination was not 
performed The highh malignant and anaplastic 
character of the cancer cells as seen in the micro- 
scopic sections of the specimen taken for biopsx 
also made it \er} difficult for the pathologist to 
state the ongin of the tumor definitelj , how ever, 
the morphological characteristics of the large, 
irregular epithelial cells, togetlier with their abor- 
tne attempts to form acini, make a pathological 
picture which more closeh resembles an adeno- 
carcmoma of the lung than a similar tumor of 
any other organ 

In retrospect, it is a simple matter to presume 
that the “active pulmonarj tuberculosis” which 
was diagnosed roentgenologically in Case 2 was 
in reahtv a pnmaiy' carcinoma of the lung How- 
ever, the location of the lesion— m the penpherv' 
of the upper lobe of the right lung— and the ap- 
pearance of the lesion in the roentgenogram did 
not warrant any diagnosis other than pulmonary 
tuberculosis Obmously our biopsy of the sternal 
lesion in this case was not a satisfactory one, 
tissue representative of the underhing patho- 
logical changes was not included m the specimens 
^tissue removed for microscopic examination 
this stresses the importance of securing an ade- 
^ate biopsy matenal in every case of a destruc- 
i\e sternal lesion In this case a second biopsy 
probably should have been performed, although 
e course of the disease would certainly not have 
6 en altered by an accurate antemortem diagnosis 
biopsy reveals the presence of a metastatic 
gnant lesion within the sternum, it is obvious 
surgical removal of this bone will neither 
hn^ri prolong his life On the other 

anco’ * ™ tumor, benign or malignant, has 
PTto "a ^ sternum and has not 

ro attempt should be made 

'ts entirety This has been 
agp m many cases Adequate drain- 

ostppm 1 i necessary, as a rule, to heal chronic 
sionall/V^'^ formation of abscess, occa- 
of necessary to remove a large portion 

IS ^’^®'^ bone Antisyphilitic treatment 
of wurse, all that is necessary to cure the 
y ncountered sternal gummas 



Fig 3 Metastatic adenocarcinoma of the sternum in 
Cose 2 a, left, Anteroposterior view and, b, lateral view, 
showing an extensive destructive lesion of the entire body 
of the sternum with proliferative changes 

SUMMARY 

We have presented 2 cases of metastatic ma- 
lignant lesions involving tlie sternum and ansing 
possibly from primary pulmonary adenocarci- 
nomas We wish to stress the importance of taking 
roentgenograms of the sternum in all cases of 
sternal pain If a destructive lesion of the sternum 
IS seen in the roentgenogram, an adequate speci- 
men for biopsy must be taken to determine, first, 
the benignancy or malignancy' of the condition, 
and second, the feasibility of complete surgical 
extirpation 
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THE CARBON DIOXIDE SNOW El ECTROCAUTFR\ 
TECHNIQUE FOR OCCLUSION OF ARTERIES 
Suggested Applicanon to Artcriotcnoui Angioma of the Dram 
JUD\HFBf\ Ml) \€w\oft,\e»\«k 


I N »n J*p« (5) a new IttiiTikiue- lor )l>e 

occlusion oi larjce \TnouichaDnebfor B*e In 
cnsei b -ahW) conretilkickil rwlluds ate not 
adequte has leen drtcribfd. This bstJ ts 
the comboed o*< ol cadxm dkrdde snow tod the 
electrocantcij The apfdiatttn of thb proerdore 
to the treatment 1 \-enoui anyioma of the brain 
has been sufxtstetL 

This technique has since been used 00 artenal 
\TSsels b the hope that It mlgfat be apoBed I the 
treatment of artensn-eooos as^ioroa of the brain. 
Id this leston cotnnnmicatJocL b e ta eeu an arteev 
and a vein has been etubbshed b% a mass of 
ihrwresal \-weU arhldv repbcei the aoronl «aipQ> 
latrbed. Tbe< T**ets ma) be arterial, terwoa, 
ot both Cuhbg and Ba!k> have described tbe 
arteriovenous ancuea u a ‘fairit aeQ dreom* 
icribed-vascuht area c iig pu ae d d miBlf old [aitlx 
thlaoed and parti thiderwd ttscolar inmLs 
larmloR an lae^ricabte coll of dikted aed sbeooi 
nseHof rarwdcal/ber (hroQfh ahich the rteiial 
bknd pasaes from enlarged entering: artetiea dJ- 
fecU\ into one or more greaih dilated reins of 
evit tmtally with the prodoction of ao odiblc 
bruit The lesion lies on the vtxrUre of the bndn 
ctTNTred bvaracha id aodma^ project deepl> loto 
It, in the sKarv of an b verted cooe buttiogontbe 
veolrtde, Tne vascular mass b roost frequently 
encountered b tbe tields o{ the mhkOe and poate 
nor cerebral arteries aod the arten of tbe corpns 
callosum. Increased vasenbrity of tbe scalp '^rth 
brn aod pulaatlng artenes, h\pertraphr of ooe 
or Mth carotxb nd cvth secof^ry cardiac b> 
pertrofifn re frequentlT met with. Tbe changes 
In tbe caidkrvascuiat s\-U£sa are secondary I In- 
creased blond lume ahkh results from tbe 
shunting of arterial blood duecllv bto verwos 
channels 

The rtefbJ snpnh of tbe lesron ongbates b 
nrlace evreb. althoogh b tbe foDv developed 
aogiotna tbe arteriovenous cncnmnnVatioo may 
be deep and thus not Isiblc in the eiposed opera 
thTfield. Ta I \pes of arteriovenous angioma as 

Tna W Dnwtam tJ 'CaanStn Cc^msb rsnmWr 

Catkar U rs> »>ous ud tS« XfiS»a)>j1 iMi 

tm <S S«« \«rk 


seen at operatkm may be dktbgrmhej. b tfr 
first both ibc arterial nd veooos port bos ef tie 
HSUS are seen on tbe snrlace Tbe arteml ctrv 
nek are the entering arteriei, or a coonormiair* 
netaori parlly or cranpicf^ artmil, or bitl 
\enfias channels are cocmnankaling aetsivi 
parttr or compJetel) venora and terndBil VrtI^ 
or terminal v riits aLoc. In the veemd, ooK llr 
-enous lectKO of the na« Is on tbe mt 
lace ibe arteries Mdr beneath It The enom 
cbanneli are a doitI venoos cotnaaaiatkg oet 
sroric and tennlaal vcIbs, oe terminal veist ain: 
Tbepfrsenceof pukaliofi, thrilaad rteralUsd 
dUltefuisbei thk tvpe ln» tboo ogtaesi IT 
tologically nedubr cw e ig rootMof tbehtaard 
lcitirBvcieaU<os Doduin in the media ha e beet 
Dofei£ Hrahne drgrorraiine tea eetv b t^e 
wiQa of the vest^ b any cf tbe cats. 

Tbe mode of origm ef ihb lesieci b b qaedrrv 
llkiTDeTanv agr^ that it b a tcngealul Urrd 
ve j n i naalforntauoo rather than a new path 
Soroe beCexT that it U artrrieneoous inrflkt 
Is not artivated antfl middle life Others lUai 
that it sUrts as veoooi angioma hkhbni- 
reqoenlly artrriallard, perhaps as the rr*h sf 
trauma. FbaDr, there arc those botebevelHit 

1 1 ma y origins D y be el Iher vronos or artmn nsewv- 

Preaeol methods of therapy betode radalfceu 
carotid lira rioQ decornpre^wo, and dnret ktv 
cal attacL Radbtlon has not remlted la tw 
although ameitoeatloa of •imptoms and Bg mhr* 
been reported Llgatioo of the caroOd 
has been of hsllcd "ahie BnUch and Advw *fr 
q 1 the opfnjoo that It ahooW be ered onh' *^ ^ 
resort, in advanced caiev In ih^ pepeoct • 
maricdeiUamnlalvascnhfltr hfUtttal eil^ 
caro^ bgation has been done before 
oaniotoinv fajordert reduce epentnebfrtiT 
Sabtemporal decnenpresann aid the yaitol 
cooipresakai afforded br j 

beneficial bot only tenqwirily permaaeslt^ 
does not result. , ^ 

Tbe t^ndpal danger in tbe wrjKal sfT^ 
lo thU tdoo b severe Weerfog from 
aeb. The hgatare ^ 
been nsed dnglr or together Isfgr 


4St> 



EBIN CARBON DIOXIDE SNOW LLECTROCAUTERY FOR ARTERY OCCLUSION 457 



rig I \n artcrj, 4 5 millimeters in dinmcter frozen and coagulated a Normal 1 Artery b I roz 
cn c, Application of electrocautcrx to frozen ve^'^el C, clcctrocautcrv 7^ I , frozen segment of vessel 
d, Coagulated C 1, Coagulated 'igment of M'-ml (Reduced one si\th ) 


been bgated followed b\ excision of the ma«s, or 
b\ electrocoagulation of the smaller channels, the 
electrocautert has also been used alone Tlresc 
methods are hazardous, and sea ere hemorrhage 
has not infrequentla resulted from tlieir use 
Andrews reported a case in aahich an excellent 
result followed the injection of boiling water, 
homolateral external carotid ligation, and the ap- 
phcation of hot soldering iron points Danda has 
presented a senes of artenoa enous lesions In one, 
rolandic and salaian a’etns were e\- 
wath a cluster of smaller aeins about them 
^Isation of the mass and the presence of artenal 
blood indicated that there was an artenal com- 
munication Ligatures were placed around the 
wo large aessels, followed b> almost immediate 
repture of the a enous mass betaacen the taao ties 
n a second lesion, similar to the first, ligatures 
were placed about the veins, and the cortex was 
,5^d in an effort to find the arterial channels 
ese were located and ligated, following which 
removed Cushing and Bailey re- 
notii ^ artenoa enous angioma of the 

tn r l°be in w'hich an attempt was made 

tlip ^Sylate the surface of the lesion Each time 
noi *ifi ^ vessel which spurted arte- 

. , tom In Sachs’ case the electro- 

spk bsed successfully on the smaller aes- 

chan 1 directed at one of the larger 

the VP 1 though a low current was used, 
a, ^1 tore and an extremely severe hemor- 
in mtiipvf (*u Butsch and Adson reported a case 

vasnii bntenng artenes were ligated and the 
cauterv'" coagulated with the electro- 

Artpnai ■7 ^'b’^^ar case was presented bv Gardner 
the pIp ,*'bbbnels were ligated, following which 
vasn.ia, ""bs successfully used on the 

mass In Ray’s case the electrocautery 


was used on tlie angiomatous v'essels The caliber 
of the vascular channels treated in this manner 
wasgreatla diminished, but few aressels were com- 
jiletcla occluded 

The carbon dioxide snow elcctrocautery tech- 
nique has been used successfully' to occlude 6 
femoral arteries in dogs The idea underly ing this 
procedure is identical with that described for ve- 
nous occlusion (s) Application of a block of car- 
bon dioxide snow with moderate pressure empties 
and freezes the vessel, the interposed column of 
blood IS eliminated The apposed walls may then 
be coagulated ba the electrocauterv' without tear- 
ing The femoral arterv in the dog is 4 to 5 milli- 
meters in diameter Arterial channels in the angi- 
omatous mass of an arteriovenous angioma are 
seldom larger As reported previouslv (5), the in- 
ferior vena cava in the cat and the dog hav'e been 
occluded by' the same procedure These v'essels 
are 6 and 13 millimeters in diameter, respectively 
The v'enous channels of the angiomatous mass and 
the terminal veins are not of greater size This 
procedure maa be of use in the treatment of arte- 
riovenous angioma of the brain The entering 
arteries might be ligated, the arterial and venous 
portions of the angiomatous mass and the termi- 
nal veins might then be occluded in the manner 
described 

EQUIPMENT 


A complete dcscnption of the equipment may 
be found in the preceding report (5) It includes 
blocks of carbon dioxide snow, cut with a hack 
saw, an Allis or curved clamp with rubber tubing 
on the prongs for handling the refngerant, and the 
electrocautery Both spark-gap and vacuum tube 
machines were employed in these experiments 
These were the Leibel-Flarsheim portable Boaae 
electrosurgical unit and the Cameron cauteradio 
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TECHNIQUE FOR OCCI USION OF ARTERIFS 


Suggcttcd Application to Artcriorcnoin Angioma of the Brain 
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I N in MirliCT mpef (5) new (echniqoefor ibe 
ocdiaJoo of brpe \ notrt channeU f rtneln 
a*« b wbkt o*rrentlonal n-UyxitarMtot 
adnpatc hjj been dnenbed. Thb bivol t» 
the ctmbtned oac ol arixn dkrride Aoerw «o<t the 
cfectrocaaten The tppljcatian 0/ thii procedure 
to the treaUDrtt of reootu anyioiM of tbe brab 
bu ben tugeeited 

Thb teehroqoe hu doce been oted oa arteriat 
vcMeb Q the hcfK that it ml^t be sppEed t 
treatment ol rterhi rncm* ao^tbeoa ot tbe bfmm. 
In thh Mon caroeraakatlan bet en an r(cT> 
and a mn haj ben ettabJabed by a roa* of 
boomal Tna eb ahkh replaces tbe aornul opO* 
larvbed. Tbeae >-eTiela mar be rtcrlil, 
or both Coihbif tod BaBev hare deac ri bed the 
arteriovenna afttoma aa a ‘falriv «eQ dftniiv* 
tenbed 'taadarareaeompoMdofinanifoU.panl) 
thlmd and fnttly Ihii^encd Taanlar trank* 
foTTBiRcanbextriableeoGofdnaledaxkdri non* 
ret^k ol ri tied aJtber thmofb which the trteriaJ 
blood na*^ from eaUrsed entertnn arterk* df- 
rectl^ Int ooe or naore gTeaU\ dilated reina ot 
ait xmaQy with tbe prodoclion i an odlbic 
bruit Tbe teaioo In on tbe aurface of the beam 
cmcieil bj arachnoid and tna^ project deeply Into 
it,in thewu^of an Inverted core abattiogon the 
\mncle Tbe lacula dum b mat frequently 
cncnnteml in tbe fMdi of the middle nd poatc 
idocceiebruJ rterk* and the rter% of the corpna 
caBoium. I created ^'alcultrIt^ ol tbe acalpwith 
barn and pulaatmf; rterkt b^peTt^oph of one 
r both carotid* aod even tecordary cardbc hy 
pertropln rt (retwenth met »lth. Tbe chaoses 
in tbe cardKotacubr *\-»teni are aecordarv toio- 
creaaed blood lutne, which reaull* from tbe 
tbuntJng of arterbi Mood direct! into \cooua 
ebanneb 

The nenal *uppb. of the teson orixinatea in 
furface -eateb liWwgh n the fnHj dc\cloped 
angioraa the rteno -encart coennmnication may 
be deep aod ihn* not tnble in tbe erpoaed opera 
tmfiAd. Two tvpet of artenmenousangioena as 

Tna W Drr*n*r« d 'C«Br«kirr Cc*^*b C wiU* 
CciOe** rs>wa«a ud W Ncwiapal iMti 


•een t operation mav be (EsUngnWwd la iVe 
full, both the arterial aod lenooi poetamrf tke 
masa ir *ecn on tbe Surface The artenal dav 
neis are Ibe enlctinx anerlea. or a CDOimanin**i 
Detwoii rnrtly oe completri artenal, *r UhS 
\cnous cnanira are a cortunmilcatcai; net oci 
partlv or coronlctclt tenous and lenaiBal iron, 
Of lertnina! reins alone. In tbe recoori coh 
\et)Oos feetkn of the mas* b rfdble on the rt 
face the arterw* King Leocath k. The root 
ebanneb are a rvrAy rmous coauBnoiaiinfDrt 
ork nd lernunaJ veins, or tcnslnaJ iriualoc 
Thepeesenceof pubwtloa thril od arteria] Uni 
diJtinpibho Ihb I jw Iroen vrnoci* ogiooa. Hi*- 
lok^icaI}T ix*Jobj ij *fi | ;r u *thsof thehitbajaai 
tefeenrocnaloui noduln b Ibe medb hs e bn 
n ted nttUee dererpmlloe may ecev b tbe 
waQsof the reswb m an cfthectab 
Tbe mode of origin of ibU Inioc b In tpMirc 
It bgenmny agi^ lhal ii b ctngeftfuJUasJ 
■Hrcl malfonaalloQ nlber lha a new nnrtb. 
Socoe beflene that h b arleJTcnetvTO at fcm brt 
b oot actfrated onUI middle Die Other* tbWt 
that U starts a* a renom angkana whkh b ub 
(eqoentJi arterialiaed, perhaps a* tie remit d 
Ira nia. FlnaDr tbeieaie tb« abobeOcre that 
ItiiB> ofiginalJt beeitbeTrenousoftrtfricnfnno' 
Present method* of Iberapy indnde ndnlt*, 
carotid liiatioo decompreono mad direct wrp- 
cai tUot- Radntim ha* not retailed ia ewr 
although ameiiontlon of inDptooi* and 

reported. Llgallao of the c»mOd item 
has been of Umjled raJue B uchandW^ur 
of the opfnkm tl»l h »boaU be irte d 
hat resort in ad anced caw* I tie (><*cncrd 
marked atracnjual -swulaTitT bOHenJertew 
carotid Ugalloa has been done before. 

ciaokptomi bi order I redoce opera theUerdi^ 

Subtempara! decompretdoo and Uw _ 

compresekm afforded bj an oatetpiiMie 
beneficial but orilv teroponrih rerroaneBt rnrt 
does not rewh , 

The prindpaJ danger In tic surjfciJ 
t tin lerion b sei-ere Weeding from /far> 
aril. Tbe tigatore and tbe «*«««« _^ri, 

beet) owd sfaiRJi or topetber Large ewttnrr 


45*1 
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Fig I An artery, 4 5 millimeters m diameter, frozen and coagiilated a. Normal A, Artery b. Froz- 
en c, Appbeabonof electrocautery to frozen vessel C, electrocautery FA, frozen segment of vessel 
d. Coagulated CA, Coagulated segment of vessel (R^uced one sizth ) 


been bgated followed by excision of the mass, or 
by electrocoagulation of the smaller charmels, the 
electrocautery has also been used alone These 
methods are hazardous, and severe hemorrhage 
has not infrequently resulted from their use 
Andrews reported a case in which an excellent 
result followed the injection of hoihng water, 
homolateral external carotid hgation, and the ap- 
phcation of hot soldenng iron pomts Dandy has 
presented a senes of artenovenous lesions In one, 
very large rolandic and sylvian veins were ex- 
posed with a cluster of smaller veins about them 
Pulsation of the mass and the presence of artenal 
blood indicated that there was an artenal com- 
munication Ligatures were placed around the 
two large vessels, followed by almost immediate 
mpture of the venous mass between the two ties 
hi a second lesion, similar to the first, bgatures 
"ere placed about the veins, and the cortex was 
i^ised in an effort to find the arterial channels 
hese were located and bgated, foUowmg which 
e mass was removed Cushing and Bailey re- 
ported a case of artenovenous angioma of the 
ng t occipital lobe in which an attempt was made 
0 coagulate the surface of the lesion Each time 
n ^ ^ vessel which spurted arte- 

a blood was tom In Sachs’ case the electro- 
u eiy Was used successfully on the smaller ves- 
, ^ dien directed at one of the larger 

annels Even though a low current was used, 
vessel tore and an extremely severe hemor- 
in wh Butsch and Adson reported a case 

\ 1 ontenng artenes were bgated and the 

cautp ^ coagulated with the electro- 

ArtprPi ^^''rtilar case was presented by Gardner 
(Up channels were ligated, following which 
successfully used on the 
ar mass In Ray’s case the electrocautery 


was used on the angiomatous vessels The cabber 
of the vascular channels treated in this manner 
was greatly dimimshed, but few vessels were com- 
pletely occluded 

The carbon dioxide snow electrocautery tech- 
nique has been used successfully to occlude 6 
femoral arteries in dogs The idea underlying this 
procedure is idenPcal with that desenbed for ve- 
nous occlusion (5) Application of a block of car- 
bon dioxide snow with moderate pressure empties 
and freezes the vessel, the interposed column of 
blood IS eliminated The apposed walls may then 
be coagulated by the electrocautery without tear- 
ing The femoral artery in the dog is 4 to 5 imlb- 
meters in diameter Arterial channels m the angi- 
omatous mass of an artenovenous angioma are 
seldom larger As reported previously (5), the in- 
ferior vena cava in the cat and the dog have been 
occluded by the same procedure These vessels 
are 6 and 13 mdbmeters in diameter, respectively 
The venous channels of the angiomatous mass and 
the termmal veins are not of greater size This 
procedure may be of use in the treatment of arte- 
novenous angioma of the brain The entenng 
artenes might be bgated, the artenal and venous 
portions of the angiomatous mass and the termi- 
nal veins might then be occluded in the manner 


desenbed 


EQUIPMENT 


A complete descnption of the equipment may 
be found in the preceding report (5) It includes 
blocks of carbon dioxide snow% cut with a hack 
saw, an Albs or curved clamp with rubber tubing 
on the prongs for handling the refngerant, and the 
electrocautery Both spark-gap and vacuum tube 
machines were employed in these expenments 
These were the Leibel-Flarsheim portable Bovie 
electrosurgical unit and the Cameron cauteradio 
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•IS-^ 



moddO mpcclKcis The b«U dectmde mraw 
iof 5 DiOJImetm in dsuMln- «u cued an the 

TraaiQcr 

The proCTd re U Wemkal mih that drtcrfljcd 
for the occlupon of fs) T oectode «x 
rant f art«T a Uoek nt cirtra diotUe rmv 
6 b> In j cnUineten b to It • itb nxi* 

erate prmure thJi aho frrean latml bnoebe* 
for a abort dbunce before (he7 enter the rr«KL 
LtienU bri p c ha are from beaoae It b powMe 
f blond t enter the fnurn ctrip throvi^ them 
bjTCKiinof Basloovjoea wfth briochea off 
protima] t the Invert aemnent After ml uie 
the refrljeii t n remorecT The eleetroraolen b 
then pa*^ back aod forth erv er the roKkOe i cm 
timeten of ibe fnuen aejrmeat traiQ raa^piUtlno 
aod iBjtht deg ree I orbnoUa lion ha nt occurred 
Recatae Ibe aalb of arterba are thicker than 
lho< of -rin* the current control » aet at ■ 
tOghtl} higher lo el for rtenca, jlnthemc 
uuro \ be machine d 4 In the apark-gap 00 
chine aa coeuparetl m th 5 aod to t® JJ. rwpec 
b tK for cma. 

P nimg coBguklioo the tiro eodi erf the fnvtn 
aegment and (U braochea are « tefaed, aod ( 
ppeare m there coagubllon » atopped od 
the pcD^Qie u repealed SimQarh If blood ap- 
pear! m the hunetj rhutng oaguklloo «bOe the 
etxb ax>d Lrarrchea re ctill froren coagubtlon b 
•topped. The end re thawed a d the procedure 
U repeated Tbe pre'ence of Wood olbelumenb 
the roolt of fncoeni let etnpiv ng due lo btnffi 
dent prrwire m apnh-mg the refrlcera 1 The 
blood rcraamlng I froOT rtd then lhamed b\ 
the ca terv 


IfcnvitrTiatlnnbcarrirdtoobr orsnsbawd 
in apJte of the pmence of birnd I the lomen, ik 
veaacl aall nav tear J that mm the 
b refrem ana the area aboat the tear b ooxi' 
Uted. IftbeeractloealboeftbebcmlinBbBnl 
toowB the ajlCT^ b from for 15 leenedj nl 
thee alio* rd t lKa« o til blood ooret tm Ik 
leai The arfreent U then nrlraren odtheun 
bout the hcmlbe b ccogQhted 


rtTiiotocrj 

The eflrd of low lemperattire frrenas ha t 
bead) been arnddered In detail (5) TV r* 
chjbon reached w»a that low lemreratijr fntdae 
la Itaelf doea not m/are Uwee tat Ettledumcr 
faOo*» rrfngmUon with dry ice b the rmh I 
proaore Tbedanaiget briiQ tlwuenH^aerfifii] 
and negligible rein*, anaHected by the prowr 
locol are not njured by the ppfKiUQo rf 
dn ice 

la order t l d\ the long term eflecti ef fcto 
log a artciy 1 centimeter « pofthefctml 
arterv In a oof masfroren «rth oodenteprTwerr 
toe minute The animal was cooj^rtelr ncrrol 
during Ibe potloperallre period Fnmlgatl^ »t 
tbe md of j weAj ihrrwed that lie ei*el wu 
nateat and that there was no iienTe rtacti* « 
mfcctaoo On mkrascoptc ramfauta* the^'^ 
change leen *ai a »Ccht Kpanlleei cf the Pen 
of tbe outer bye of tie ad en I Kb. 

In order t Hod) the long term effects a h**' 
ngaod coagalaling 

of the fenwral artery m a dog was occMeo V 
openuoo the anbnaJ was nonnal. Aflrt J 

the es*clw*jre-rq«edandwajf«adt 
occluded Ndtber reptare nor camluolwi 
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occurred No e\ idcnce of sterile reaction or infec- 
tion uis seen On cross section the lumen \\<as 
seen to be completelv obliterated Microscopic 
examination showed that the aessel wall in all its 
la>ers had a hj aline appearance as a result of 
coagulation 


The carbon dioxide snow electrocauter\ tech- 
nique produces permanent closure of both artenes 
and acins The procedure is such as to do little 
damage to adjacent brain tissue Application of 
this method to the treatment of arterioxenous 
angioma of the brain is suggested 
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N ine jran h*\T pi^acd «DCt ihfre ap- 
ptai^ the fim report of ■ aucceWiil 
total p n c nm oncrtocPT Sinre that 
U me the open t kin ba 1 been pMrrfctnned 
W* krfe n Bin hero/ Krrtteoo*, and the percenUte 
« »occcmfnl multi bu been tteadO}' moeaih^ 
1 et all too t/ien the |r»cral pnclitiooer ttlll coo- 
lUen the opentkn u too huardom to cootcm- 
ptite This idea freq u ently itaolu In deUy 
in cetUcif the patient to a tbondc lurj^ran that 
in ™t no loetRer be feailbte. On the 

ther hand, H haa been iouod that 1/ ( tal poen 
matxctoo)) U done npoo patienia aho re in 
rebthel^ {ood condliiOT arid are coffertng from 
DO other organic dbeaae the mortallt) «II1 be 
mionabl) km 

The CDodItiom ahkh comnaorihr reqnhe total 
poetiBiooectoiny are bcew d togeruc caidooma and 
eite7»h"e onQatmJ auwwnthr (Baeaae. The 
latter b tmaD) brooch Rctaah bqt may be fflol- 
tiple lus ahacevea. Paeoisonectoary oay oc 
casksaJl^ be jostlhabie f r pnlmpoaty tuberra 
haa. 


The arlr dlafDoau a/ bronchosenK cairinaaa 
depend! lar;;el> cqxn the phyikian ha -rag a high 
in(M ot ao^udoo. The common picture li tlul 
ot a mao In mkkDe life or o^-c^ «ho hai w 
ibtent cough ed {en aeeka duntioo. The 
erpectoatKu of aotoe bloody apotom ii highly 
•ug|;etU\'e. Pain in the cheat arid loaa of acigfat 
art u>aall> farri) hte dgns It l» b eite v ed, tbne 
fore, that eyerr tntddle aged pcnoo who haa a 
BoerplaiDed cough katmg 4 arrka or loogcr 
ahoutd beemnlDed bs tav and broocbo^copeao 
that a diagooau of bronchogenic cMraocmg ma> 
be made earh before ibe bte ugrts of par aod 
aefght ioa ppea 

Occaiknall an earl} caiODoma mav prodore 
•ncne bion d vGd latructloo with recuIUng te- 
lecusb. Inlcctton i the ateWtatk area mahea 
the patient f brOe and cauan weight loa The 
ertenslon ol the inlrciJe* to th pirara cauaa 
pab Thta the patmt ma\ have the kite rigna 
0/ bfoncboeenlc camooma and ret bare a kkal- 
ued operaw Icaioo 


AhrRema>afft> of bnwhogeaicQrriariHcr 

althm reach of the broochowope Tbw tiww 
may bermnedaodapoalthedcafiK^Badch 
mtotmupr INTwn the Inmor b In the renj^m 
0/ (he hreg and cannot be reached hr dto^ 
CDp\ aspjjatkm Uow frequentlT aiS mnl * 
pcMtne dagno^k. It U feh, boan rr that,ifilr 
-rav ppea ranee foegeata cardnoau. IB n^An 
(on* thmeotomy incraid be dooe eren thaeii 
pcidmr preoperalhe db^ncabb not cade. Ta- 
■non tmtated hi the penpber) of the bmt far- 
qnently produce oo nniptoffia nntfl arcnlur 
Inlmkx) ocenra. Occanioally there may l< 
medlattfnal metaitaib beferc there b a trfi 
tJgn ortimptotn. IniiKbcasetaaeaT^rfiaganh 
b an ImjicaaiblBty nnVaa the t mnr ft {coH it 
a enminatkm made for iome other TTaanc.fTbh 
was the tfraalioci la Case 15.) 

})micbirtlisb pmrnts the proUon td s (» 
pkte dbgDoaa rather thaa ao nrhr enr \pi- 
tJeat Bayba ebad tbedbea«eforian,brbgtrT 
ep hrge asocnti of fpotum, and Lecune ef tha 
be set aside br hb perysidaB u a hepcb«s fd- 
monarv crippk the other haod, camJ 
bronchoacopic obaerratkioa ahh cun{ 4 ctt tme- 
ebewTum mai reveal that the b etrtirth 

osihtmL If the entire hmg fa in ohtd « •« 
aide and the other b free of dnea* p'ean» 
DectofDT ofleri complete cure E\en kea there 
brooie branch iectaab 00 the other ode pofV*»- 
nectoerrv may often be jnatlfied sbee the 
ma x begreatJi fmpnnedalthonghDotcomptSrn 
cured- _ 

Multiple lun* b ac e tae j cany a high ruertiro 
b\ any metboa of Ixealment, In the exeat iwt 
onlx oc lung is hi tifved, pnewBOceclcmy dim 
thegrriteaJ diaocec/cure It ik'addleit'^J 
toasKoeai t becornea ppa rent that Uw ifr^ 
cannot be brought Boder control by *nif* 

A^eSpiete dugooafa of a patJmt who b * 
candidate for pocuniooectotrTY tew •?!’ 
un-ofvei the reduswai of other organxdti^ 
Tha me»l important fa heart <fi'ea«e itwr unr 
can be BO doubt that the heart m jut to s irev 
teat during the crurae of a iW^j^ctemr 
b impartani that 00c Ur aware oflU 
before coemdenng opeatioo. Jf t he pa 
aex-ere cardbc diaeaae t^ kJm ofjv 
had proimblv beat be ’ 
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PRIOPtRVTlVr PRPPVRVTION 

When a total pncumonectonn i" to be tione 
for'uppuntuc (li«<n'^ of tlu lunR it i*. important 
that the good lung be as fat of infection ns pns 
'ihle Repeated bronclioscopic aspirations and 
postural drainages mar greath improac the local 
condition and also the patient s general condition 
The broncho=copist must Ire the judge of wbin 
the good lunc is sufiicicntK free of mllamm itmn 
to go ahead viitlr the ojrcratni procidiire T rou- 
UeMimc secretion during the imstopcntivt [rerHul 
mar result in atelectasis and bronchopneumonia 
For this reason most patients are subjected to 
bronchoscopic aspintion a few hours Ircfore oire 
ration to decrease the jmssibilitv of a sjuU o\tr 
dunng the operatire period 
The usual patient with carcinoma docs not 
b\c enough sputum to make it a major problem, 
so that acn little preopcratiac jrrcinration is 
necessan However, the patient who has infic 
lion behind an obstructing carcinoma prx'sents 
more of a problem The bronchoscopist should 
attempt to free the obstruction to allow dram ige 
of the infected area If the patient s fever sulr 
sides, certainlv Ins chances of surv iv mg a pneu 
monectomv arc increased In the event that sitis 
factorv drainage cannot lie accomplishesl one 
must accept die increased risk of operation in the 
presence of acute infection or ahanrlon the jia 
tient to his v ell I nov n fate 
It IS the custom of a number of surgeons to 
prepare the patient for pneumoncctomv bv a pre 
liminarv pneumothoraa Tins is done with the 
idea of getting the piticnt acaistomcd to the 
^nged phvsiologv In the reported series it was 
found that pneumothorax was iniiKissihk m a 
number of eases first tncel Fticsc patients elid 
™ in spite of It so that prcnpcralive pneumo 
uiorax was given up thereafter c arc not c<in 
'anced that it is a hcljiful jiroccdurc 
For the last 2 vears it has Ixien our custom to 
u'c sulfonamide therein for at It ist 24 hours 
oolore operation 

VNrSTIILMV 

The thoracic surgeon asks tv o things of his 
anesthetists other than keeping Uic patient aslccj), 
, provading adequate aeration and keeping 
^ tree free of secretions 1 1 is believ ed 

nat this can be accomplished most satisfactonlv 
V means of an intratracheal tube T he ancslhc 
can then insure adequate aeration and be 
available to aspirate inv secretion 
tm R escape from the diseased lung into the 
chea or bronchus dunng tlie surgical manipu- 


T\hcthcr the .mesthclist takes over the pa- 
tient s rcs]iintions cntirclv is 1 matter of personal 
prcfoancc This has iisuallv been done m tins 
Sines In several instances the patient did not 
have a spontaneous respiration for more than 2 
hours In none of these patients have anj tlelc- 
tcrioiis effects been observed as the results of this 
preicedurc \l times the absence of rcspimtorv 
movements li is been greath apprcciatcel bv the 
opintor 

(lI'lRVTIVt TtCIIMOUI 

Wliin an operilion is being earned out in the 
iKigbborliood of so nianv vital structures, it is 
(\trcmelv important that one should have a 
sitisfieton visualisation of the operative field 
Blind riissi-ction should be avoided whenever pos 
Slide T be Cnifoord incision, remov ing the major 
portion of the liftb nb affords an cvccllcnt c\- 
(M»sure With tins incision the mediastinal struc- 
tures can be approached either from front or 
b ick, and pane t il adhesions ov er almost anv por- 
tion of the lung can be cut under direct v isioii As 
the experience of the operator increases perhaps 
lie can wnrl s,afcl\ through a smaller incision \n 
incision in the fourth or fifth interspace extending 
from the posterior axillarv line to the midlmc an- 
te norlv has proved to be quite saiisfnctorv in 
recent cases One or two costal cartilages mav be 
cut antenorlv if ncccss.Trv to give aelcquate ex- 
posure over the apex of the lung This incision is 
cspcciilh valuable in the patient with suppura- 
tive disease with considerable purulent sputum 
It IS felt that such patients should be placed Hat 
on tlicir backs on the o])eratmg table to mmimi/e 
the spill over of secretion from the diseased lung 
into the Iradici The anterior incision m the 
third intcrsiiacc has been found to be unsatis- 
factorv if there arc extensive adhesions present, 
cspe-cnilv to the diaphragm 

The individual ligation of the great vessels and 
the separate closure of the main stem bronchus 
li.ivL now been univcrsallv adopted, while mass 
ligation and the multiple suture methods using a 
lung tourniquet have been abandoned in most 
clinics Lithcr hcavj^ silk or catgut ligatures mav 
he used on the great vessels The usual custom is 
to place four ligatures on a great vessel, the mid- 
dle two being suture ties These two should be 
separated sufficiently so that when the vessel is 
cut between them there is a cuff of about centi- 
meter on either side If this is impossible the 
sacrifice should be made on the pulmonarj' side 
which maj be reinforced with a large hemostat 

Most surgeons close the mam stem bronchus 

hv flip mpthnd rlpsrnhpH hv VmnhnfT 
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Jooie iriatloa of It Br thKmHhnd tbepo^tmnr 
»aU o( the bmodios i Bjturrd t iSc anlcrinr 
»*J1 br ihrtt ro« of [ tmuptMi aOk RtURS. 
Rc|:amfcH of U» mettod of cfeaurr of the bran, 
dius it hu bem obamTd in tbk lerW that mhen 
ihefT *u to mneb inlertno pnteot that the 
medbstu^ pieun wu left omti, a trmponn 
bmndibl b^tuk hu tHaNi loTImed. (A the 
other hand. « ben tbe medbutioa] pleura hu been 
tlghtlr cV>ed, a broochkl fiituk ha oev-er be« 
recognlted. It n nf axaiterafaJe lotenrU, ibete- 
f rc,thatrbck ahomaLc* tofckalogthc 
rsedjaatbuJ pleon but aho c b ^i tbe bnrachitt 
vith a tinf^le tflk Dr bu rtot had one bronchki 
fiituk dnelop Tbe pcmlbditv tugjtou hseU 
tberef re, that the el^re of the owdkaUcML) 
pleura k tbe important thirty and that tbe broo- 
ebus ctasa d(r<d oot\ until tbe toediafiin m k 
aeQaaitdoff Thk hu been aofjnted I aomc 
of our patlenU In the cxpectontioo of a Irttk 
nmcopuruknt material allhooRh r>o broodikl 
fktok au reasfnized 

Whelhe tbe cheat caviD ihoald be ekr^ ailh 
or aitbout dnUacc depeckk upon the moaQt 
of InfccUon pretent If a drafa u uaed ft meeixt 
that the patient a0 ha e an infected pleural 
a\ tj* ahtch unjaSy sreot be eorkpted bra nb- 
•eqoeot tboncopkatr If ttecheiikckiedalth 
out dninife and no mfeetkm ocrart, the period of 
conNileacwe Wui be )reatl\ reduced. Oo tbe 
other hand the recent aori of L o ofa o e and To- 
hantmaan fustM that the mph -tecna reaalluqc 
in the remainu'^ lung If ihoracopkat) k rwt dooe 
mar teach a detrfroeotal d e gic e It k oor feeUnf 
therefore that in the j’oonjt patient with btoo- 
chlectaais for aboen a entnpiet cure la erpected, 
the chest tbould be drained for fear of infection 
and a tboracopkitr done to a 'old future trouble 
frocn emphvaeitu. On the iher hand. It k de 
fuable to c^ooe the chest aitbout drainage in the 
patient a th orrinoma and tberebj I'jwd tbe 
roorbiditv of the subaecpieot ihoiaronbstA 
Such patient re oWc lha iho^ operated upon 
lor brondueclaars and in dd lion to c tbe CDn- 
■tant threat of recurretjce of the carnoooia 
Therefore the period of cor -aiescence »b«iW be 
made u short u pmiible 

Bef re the chest aouod k closed the second I 
te\cnlh teicDrtalnencsha beencutorenuhed 
on several occaaioits Thrt oia be done eaail> 
from the inside of the ch est nd ghei the patient 
a pamlesa wound dtmng the postopeiatl period 
It b believed that tha procedure a especulh 
helpful Id elderlj patieou mce i Qoa them t 
he oo the wde operated poo and ibeiebv aroid 
the dependent pulroooarv coogestioo aWch b 


ftensolroobJewneintbescawi. 

Ihepatientl crajjih odkietTbelrf I Wmi 
opctalhcaccmlolD bpit-ent 
When the chrU k ci>ei1 ahboui dramm t 
gtnrw of wUarukinide b placed fn tlw hWrd 
ea ff. ' 


eo»TonaATT\r c\»c 


C^ iwicTpectt givT thrw paumu itch 
aaj of attention during the po<npeatntmvd 
If ibc mortal tv rale k t he Lept at nJii/m, . 
Of QLisost Importance k the maraterunce tf at 
epate aeration. TTie roedJastinaJ stiociintt nun 
not be alloaed to shift to tbe iLk iwit cfestei 
opoo ibeitb cocDpcsring the mnahd« Ltcj 
iMraileslabaaccbeitkcWd hbooidniajT 
should be eramloed t fretpient hterTsk far de 
alJan of tbe medkstmnin It Bts)' be inserted 
toraase of lachmrdb or ttviiator7 ih»trtw It 
mar be cecfinDeiJ br /erSng /or sW/t «/ tV 
trachea I the neeV or for a shift of the apex UaL 
A portable x r«v ramlnalioa thooU k dot is 
ca*e of dcaibt fluid or IrshooVlbe sphaltijil 
faxtervak if nct tvi arv t imlatalp the nrdjs- 
tinun in tbe midihie or sraseahat over k ik 
aide operated cpoc. 

The palirat ahoae cbm k rksrd ith dak- 
ageahoulil harealrtljchtdralnat^e Uh ceedavt 
•ontoQof boot 7 cenlimetm a water exerted b 
tbe pieoral carltv I thaaa the menl F*ev- 
■ire reklionshipa are cialslained b the tlma. 
Om a period of daja lie medartmai rtracta'rt 
aQlgraouallv shift t tbe side orwratcdirira. Tie 
pJeorml carlo an*’ to redufra in she to *o k 
joo cubic cenUmelm bj the shill of the metfiis- 
thiinn. and the elevation cif the (fiaptiaipn Wm 
ajwod of about i month after poremooecutHT 
Thk Bsqallv most be efcoed ibcraccpiHt) 
ffo%eveT j patients I this fiu^ tod sa&iy 
mediaatjQai shtit t dow the enure a tiy sia- 


<wl tboncDpksrr 

In tbe patient nbooe cbest b cWd oWt 
draJoage the serum i the pkural a 
and coolracts, producing cocrtideable " 
the BnedkiUnal slnjct res to* rd the side 

rated Thu change roebes flSBarnBUB • 

bout 6 rooolha. 

Tbe prevenlioo of povtopeathr alMfctsvs to 

the mna ing long ii of the olrrin*! tmp-eun^ 

It u eueoUal, ihei^ore that a free ah 

nsu laJned and that a v mucus « 

tenal be cnoghed ooU The foot of the W » 

nauafl) elevated nd the p that huwd « 

aide operated poo Inr 14 tourv "^1* aDou 

pendent dnuuge onlJl the pUeot is 

nestheva Par mu found to toa naiorr™"^' 
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Tig I WTicn the chest is drained after pneumonectomy the apparatus illustrated 
has been used to maintain negative pressure in the pleural cavitj Continuous water 
suction IS applied at / The amount of negative pressure in the chest is controlled by 
the depth of the glass tube below the water at c By opening the tube at a intermittently, 
It is possible to maintain a pneumothorax rather than a serothorax and thereby avoid 
the danger of spill ov cr into the other lung m the cv ent that the bronchial stump should 
open 


m some of the patients in whom the intercostal 
nerves were not cut It was necessary to find a 
nepp> medium in morphine dosage between giv- 
^ so much morphine that the cough reflex was 
estroyed, and giving so little that the patient 
eould not cough because of pain On several oc- 
n^ions It was found necessary to give some mor- 
P me before the patient was sufficiently free of 
l»m to cough up the mucus present in the trachea 
n the other hand, sufficient morphine to make 
e patient comfortable, m at least one instance 
’n inadequate coughing and 
e ectasis of the right upper lobe on the third 
ay after left pneumonectomy Such a complica- 
mn senously threatens a patient’s life and may 
overcome only by the most energetic treat- 


tboc expenence, therefore, thi 

should be kept lying on the su 
^ra ed upon, thereby giving good drainage 1 
patient must be ei 
dea ° breaths to keep the lur 

tnat^ ^1 ^ny mucus or purulei 

which may be present A painless wour 
to p ^ '-•yshed intercostal nerves has been four 
patient a tremendous advantage : 
the execution of this plan 


Oxygen therapy has been used in the form of a 
nasal catheter for about 3 days after operation 
The catheter is preferable to an oxygen tent be- 
cause It makes nursing simpler and delivers a 
more constant supply of oxygen The catheter 
should be removed and cleaned at frequent in- 
tervals The oxygen tent is frequently used in the 
summer because of its cooling effect 

In 8 patients the wound was closed without 
drainage in the hope of shortening the con- 
valescence, although the patients had infection 
in tlie lung and were febrile before operation In 
spite of intensive drug therapy, infection occurred 
in all but I instance When infection becomes 
evident drainage is imperative This usually 
means that a subsequent thoracoplasty must be 
done to collapse the residual empy ema cavity It 
has been found advisable to wait at least a month 
after pneumonectomy before doing the thoraco- 
plasty It is desirable not to wait too long, how- 
ever, as the pleura may become so thick and 
scarred that it does not collapse easily In only i 
instance did infection occur in the serum pocket 
when the patient had no infection before opera- 
tion This case of infection was thought to be 
due to an inadequate closilre of the mediastinal 
pleura 
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Fat. a. C*K & Mtr after epaitioL Tk« rootfia^ 
ewa iltomtrt tW HU ihrit cf ib« unlMMlM B kMibt 
dot ia ctoaxl vftbeot dotean. Tb patint bo» kat 
fitevtkerai oo tbe Idt. N«( iW banos b tbt r^iliiai 
hk lUt «i tbe aardbttiaasi te tba kft. a^ ckratiaB «i 
tb« (baplcnftB Aba mu tbe eokritd dckc laoa exuad 
be a^rr to tbe Wt tUe 

n*bm tbe cheat hu been doaed rithntl dnin- 
age death mat occawoculh occur br droanung 
due to the tod^en opening al the bronebbt atmop 
with potrrbf oi aeniffi into tbe retmhdns hmg 
To avoM fo^ an occ i cneu c e adeqtate doatue ol 
the mediialintl pdeun it idvocat^ 3IarvtrvTT. 
tbe putiat a cooitaotly kept on the aide opcratetl 
upon and turned to the back ocly under aoper 
vmocL In otrr patients ahoae cheat had not 
been drained (Cases o and 4) tbe tronod br 
rsTpe faifected aod bcoocfabl hatola occurred. 
I each Instance thlsmasncagnixcdandtbechest 
ns drabted before aenons aptikover occoned, 
probably doe to tbe patient a baving been kept oo 
the aide operated djoc. 

If tbe patient a «ound hai been doaed with a 
drain t which constant aactkm has been appUed 
tbe cbest cit-itv a HI atfll become filled with 
aerum alncc there b an airtirtt cottnectioa be 
taeen tbe tube and chest nil Tbui, ii bioo- 
rhbl fiftnis ibooid suddenli develop tbe patient 
inn\ drown fnwn arrom Wkirtg Into tbe trachea. 
Thia would be rocst Ukch oi coorae. If be waa 


! J2!. S’r.”' >I>^ «M lo, 

i'.li'' I ^ trroW iM 

(this alcncrtt occurred In Ca*r n) TV 
mar be alnwat cnmplrteh acoided, br pUcm 
a secDod tabe In tie cbest ituDOgt hwi ,f 
Mr be allowed t enter the plural a a n 
biterrak, which In tom allows the caatiit tx 
tfcmtotemos-elbesenjtalremliiedcrsi. 1^* 

fmetUBotborax ra t her than a hr drolbofu b tti. V 

talned on the aide operated nprru 


MOtTUjn 

The nsortalh of t tal iaie\itiiooert«BT ku 
been atcadilt deoeaiio* It ii obrlom, howrm, 
that k runst depend open the ttpeof pami*^ 
rated npon and upon the tlenihenesi to 
In the pieopenth e and post open th e twnok 

Tbe inorlaCty in tbe toons Indhloml iSoeU 
be low whether the open tioD I lor arciaticci w 
sopfmnth disease If,bowertr lie ajnponthe 
dtsase b Ulalml the nsk b definJirb- tamwd 
Themonalilt will of necesaJtt lemuo hWr tlj*i 
in tbe jrraip t 4 eWerir iwllenls hi rairfcmu. 
prtraani> betatae of toe aiaocbtrd c&eainh- 
meat coourm of « hici b cajdiorucuUr efi^ow 
Tbe higbesl mortaHiy wfU be found lo Lhexna^ 
tJ patiaia with Infectloe acperlmpovd npce ar 
dnotta. 

In tbe reported group of ro total penaeeR 
tomleSt there was only i dath Thirtns of tk 
natbels were openied upon for carcioecaa. 6 fee 
oroochlectaida, and i lor anixiple koit banstn. 
The Vow arctage age of the fwdeaU In ths mis 
andoobledit ba naa^orlactoria thelowepeatnr 
mortality Nevertbelesa, Ibb groap of [olesb 
certainly denustrales that total poeinooer 
toon Is rriatATly safe pToctdnre Ifl the pa tint 
whhoot aasodatra corepucaliiig di<caies. 


rxTvarfCLT* 

AD but a 0/ these patients hat been ey mte i 
upon within the last j jtxrs so that rnd-rewcli 
can haidh be reportei It canbe npd,bTit2^ 
that of the 6 patients operated npno far tr^ 
chkctaib having frora too t 500 cuLa: 
meters of sputum dafh before operalloo, 3 arte 
appamtJr been cored aod now hats no 
and DO evidence of hroochiectai» b lie hem 
big hang Tbe other 3 ha teen 
prosed Snt itlH hare oceadooal erpretMtko « 
to mtnhml bfoocfaiecta^ b the other bng. 
patient with maldplc bng abwiaws hu bei 

cwnplcteit cured and has BO ccwji , 

oTthe 3 patients hh hroochofeni: 
noma, died of lafeclbn b the boTM 
died 0/ metastaab with b a year T hart 
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gone more than 2 \eais \\ithout evidence of 
metastasis, 2 are nell after 1 vcar and 6 for less 
than I ^ear 


CASL REPORTS 

Case i W H male, a;^ 17 jcar«, in A\hom bronchi 
tctasis H'as present for 1 1 a cars T he patient Ind repeated 
bronchoscopic treatments w iLh sjTnptomatic improa ement 
A bronchogram shoaed cxten-ine brondiicctasis on the 
left There a as about 100 to 200 cubic centimeters of 
sputum dailj A left total pneumonectom) aith drainage 
aasdone on October 1037 The empjema clo>;ed aith 
out subsequent thoracoplastj The patient is noa aell 
o\ er 4 j ears aa th no cough 

Case 2 F M , female, aged 30 jears, a as found to 
hire bronchiectasis m IQ26 A right thoiacoplast) was 
done elsea here in 1932 She a as seen by us in 1037 a hen 
she had se\ ere bron hiectasis on the right side There aas 
about 200 to 300 cubic centimeters of sputum dailj \ 
nght total pneumoncctomj aas done in three stages re 
moving one lobe at a time b) the multiple suture method 
the last operation, on October 22, 193S Vt her aorst she 
coughs up 30 to 40 cubic centimeters of pus a daj A bron 
dual fistula aas present for months but is noa closed 
CtSE 3 J k , male, amrd 33 j cars, had coughed as long 
as he could remember He had brought up 30D to 400 cubic 
centimeters of pus dailj for the last 4 or 5 j cars A bron 
chogram was normal on the right, but shoaed se\ ere bron 
chiectasis on the left A total left pneumoncctomj anth 
drainage aas done on July Si 1930 Thoiacoplast) aas 
performed on August 30, 1030 The patient has been en 
tuelj aell aith no cough since the operation 
Case 4 E W , female, aged 26 j-cars, had had produc 
live cough for 10 j cars There a as hemoptj sis at intcnals 
tor 3 to 4 j-ears The datlj sputum aas about too cubic 
centimeters An incomplete bronchogram shoaed bron 
Miectasism the left loacr lobe She aas first seen bj us in 
are hraotrhage A pneumothorax aas required to 
lcf?i "|’^°dt the lung being alloacd to rc-expand, a 

m ts lobcctomj aas done bj the multiple suture 
0 M on October 21 , 1938 The patient still had about 
sputum daily \ bronchogram 
eu bronchiectasis m the left upper lobe Therefore, 
imf *°'tKtom) aas done on September 6, 1940 by 
wiyidua ligation aathout drainage The bronchus opened 
Hnn» ? P j*^^ "ns walled off A thoracoplasty aas 
fmm “‘^"'^’dnge of the ca\utj She still has some cough 
mnunum bronchiectasis in the remaining lung 
diirtw,« ^ MM, female, aged 36 j ears, had had a pro 
lojn since a nght sided pneumonia in Januarj, 

n 4 ,t ^ Ptonchogram shoaed se\ere bronchiectasis in the 
loaer lobes There acre several severe 
There acre about 300 to 400 cubic centi 
havnn,, I .^PPFuiri dailj She weighed only 90 pounds 
nnpiim PPPPds dunng her illness A nght total 

iQjn drainage aas done on October 28 

u now dn^^'’ck“P'“‘ 2 J P" January 3 , 1 94 1 The a ound 
reminoA perfectlj a cll with no cough and hns 

'^ed her normal a eight 

tasufnr k^ ^ ’ niale, aged 22 years, had had bronchiec 
couvbf^ about 10 years \\^en first seen by us in 1939, he 
chovram'^f about 500 cubic centimeters of pus daily Bron 
bronS^Lt extensive disease on the left and minimal 
of fever °n the right There acre frequently penods 
years’ tr"^t ^ ^’action rub on the nght After almost a 
cenbmet^™^?^ sputum was reduced to 200 cubic 
left nnei''^ nght lung aas fairly clean A 

6^ jTj “Il^aectomy without drainage was done October 
’ a he serum pocket became infected and required 



I ig 3 Case 13, I year after operation This roentgeno 
gram illustrates the closure of a total empjema cavity 
without the aid of a thoracoplastj Note banum in the 
esophagus showing the tremendous shift of the medias- 
tinum which alloacd the cavity to close Tins case is ex 
ccptional in that a thoracoplasty must usually be done to 
close the cav itj 

drainage A thoracoplastv aas done on January 19, 1942 
The patient has very little cough and almost no sputum 
Case 7 V D female, aged 41 years, had epilepsy for 6 
years The productive cough started in June, 1939 There 
acre several small hemorrhages She aas seen by us in 
October, 1939 and 2 abscesses acre seen by x ray fdm in 
the right upper lobe These acre drained on November i 
and 1 1 , 1939 A third abscess a as found in the nght middle 
lobe and drained rebruary 9, 1940 A fourth abscess aas 
found in the nght loaer lobe and drained on April 17, 1940 
The patient continued to be fcbnle and a fifth abscess aas 
seen by x ray film Therefore, a total nght pneumonectomy 
with drainage aas done on June 10 1940 A thoracoplasty 
aas done on September 17, 1940 The patient is noa well 
a ith no cough She still has a small draining sinus 

Case 8 CL, male, aged 42 years, had had 3 bouts of 
fever and pain in the left chest, diagnosed as pneumonia, 
since January, 1936 He aas seen by us in January, 1939 
with complete atelectasis and infection of the left lung due 
to a tumor of the left bronchus He aas given x ray 
treatment A bronchoscopic biopsy of this tumor aas re 
garded as a “benign bronchial adenoma ’’ A left total pneu 
monectomy vvathout drainage was done on March 8, 1939 
The surgical specimen aas thought to be a spinocellular 
carcinoma No metastasis to the lymph nodes aas found 
The scrum pocket became infected and aas drained on 
Apnl 26, 1939 There aas evidence of metastasis to the 
nght lung and left femur on May ii, 1939 He died of 
cerebral metastasis on June 28, 1939 
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Caix 9 /K.N nW tcrd 4^ rwv b4d oatcb lU 

Used ftmifd hkk sun<d u Stf^nateT 9J9 

^ tuor tj KBwfd (ran Lkf IcA BfTtrr kobe 
EtecBftbrr It udiafOMcdu ‘^■ro^ broadiu 

(■nor TWti u ff curuB t «J m»7*jnti rrfM pkfBd 
paisujnc qj9 \ rtf raudrathB dmrd •tderUM* 
ot ponbn el lb« u f^iCT Loh* o N^^emtwr gijg Ttv 
tmaor raokl ooi be (m br broad ur copy bot trctHlaa 
utencaniaf frenUrMtvj'^kuhe V Irft loUl|Bn 
macctiianr hboot dniMk|( u dooe ec Nvvermbn 7 
Then u tuBortboa cratmirUrt b ifacnMrr 
od about CLiQc 4 <nlht ovtiUe <4 Ibe broocba TW atr 
fica] ■ fj eoro tn a* njBnkd m arlraocarmcu of too 
Crvk DabfBaiXT There BiaoeMdeac e 4 kjvpb aodr 
tartastiv* Ibbaiben etltor jwt ttnot evUeare 
ot aietuU^ The nerbaMjBaJ ihi/t b caarted 
Cu4 \ O Biak atrd 1 >Bn, had itrtrf* <>o 

Dce mb tf (Qjg Then a* Uo^ itreaked fpolaai rm 

l>casbtl L gjo \ rsj hiat aUWeta 4 a d the 

nfhtbarTKibe Brooch^ o fy thgaed lamofaatract 
bw the loaer lobe ba e-iternint a^i Ihr blfoeolloe et 
the tracba \ nxbl Iota! pamaoaecieBDy u done oo 
JtnuT u (uo The a il^ oareyac dttp i n ea aa cam 
Boeae 0} hamJ cm jpee 4 loa jicade aiehpiancy Theteran 
pochet becaae odecterl ud a* drvard oo Janoaij jo. 
040 TW patm ran (cMrt od tad ao ai^ loat c«e 
tderahte etThttolha be a> ae\er lb ahipe tee thcraro 
piaety acUlUrtober 4. 040 Uc ftiU haa drafiw 

tbaf bat u well aad hu moaKd hi4 aomal eariit There 
n DO mdencT ot rartattaw )ran alter aperatbai 
Cui 1 > \ Bale aged jo ywa, had raach aad 
Uo^ Urtaiad tfvtsn m prewmt an \a|pi< 

^ fff 1 October n W doclcged all the n(na ol 
pce uaaj eib a 4 tba rtsh apper bde X raj ilai aboacd 


eaopirta CBft wft la i l ne i e4 the rkfts kieit IWra 
bee QJ9 BrareW^eefj aboard liBBi4lbrr«Uim 
Ie6a braiaebtat Ic aa aa BdeucMrrnvBB i4 pah )Q 
nabraaBrj Hit tm p a al ar t reaadady ta m la taafc 
area T He aa cgvTaied apen }a«iu/j j. hj* 
rt)^ enB lobe u W/d a frar brfa)laatk« TVrt 

etWB]ra]ailt>Blpetaatr<ea Vlatainicht [wrBKetcttn 
tBdceeaa Biller c4 npedmej aW 4 ar j aatMa; 

oodca rroeacd fntm the aiiiliaaniiBa The d «* »» 
doaed hb drakaicc. The getlctil ta Feilhli'l»*'d 
tad aa Irta froB ^rrer for iW rrU >4 kh 14c Tkeaard 
aa rloBd I beait t iaanmdaj ty Tie ptlla* W4 a 
Bctaitaas 10 Septra her 440 

C V Ft. Bale a*cd 40 )eart. U W kr^ 
ahacc w bebed caronoa* fee j ■ lo lh a h™ Ir* era 
bj oa IB S epe e ra te T 940 II tad ki* 4** k* ^ 
I u pov^ rha lernperilere ro» lo to *» **4 * 

ereetdjLily TbelCBcr aa aa aaidcrtatlalrd ceTra^ 

U aacTetitrtapoaaoOclrbeT >440 OfreawS'" 

Id fepwate* the adheiKM to pt ta the td^wi 
hlru<aan ere foiBd B ike BedB<4«aJ 1 ^1* 
Peraiaa e c4 the |tro» cmraaiBateB et ike f*r«e» 

W pB4 ua rpectoBj a4 doae aa Ball" " 

The chr< aa hied rtk drunaee TW p ate*! * 
etored ewera hebuoc rafcrtioB tad d*rl • 

OB Sch patorerali dij ■ . 

Cn , tirBale,a*ed5J>emrvB 
aipeewstfce jemr There MUcdOi^^^ 
a NneTabB 44a. and c»ck derrltew 
There la bweSdefeerr t rir the -W 
<4 pert (4 the n*kt (^gwr bt f 
t*n*e ol Ub nebt agger kite braockei rih fcUl ^ ^ 
niebt Baa atoa b e o B cka a V ratbt twil I'""*'’ 
witk^ driBiiea aa dene c« Itbe*»fr j. 



11 ^ before operation This roentgenogram 

i^trates that a small lesion may produce symptoms early 
ite lesion shown m the x ray him w as due mainly to 
atelect^ The tumor obstructing the branch bronchus 
was only about 5 millimeters in diameter 

tumor ivas an undifferentiated carcinoma of grade III 
fflmgnancy No metastasis t\as seen in the lymph nodes 
ne serum pocket tv as drained because of infection on 
* 4 i 1941 The mediastinum came over enough in 
ut 4 months to close the pleural cavity without a 
^coplasty The patient is now apparently well 
ntt Cl Y , male, aged $4 years, had recurrent 

®^''^w'onia in the right lower chest for about 
year There was mucopurulent expectoration Bron 
revealed a tumor m the nght lower lobe ob 
thu'lnk? ^^'^■'°''<^bus X ray film showed no aeration in 
patient was runnmg a low-grade fever A 
done without drainage on 
1 L ^ 4 i 1941, in spite of mediastinal metastasis The 
removed Section of the lung 
vrunn^^ii^ about 5 centimeters in diameter It was 

“ 9 ™ Uular carcinoma of grade II malignancy There 
bronchiectabc cavities filled with pus behmd 
nndM j" resection of the mediastinal lymph 
stinal ^ visceral pleural patch to close the media 

bccani ^ thoracotomy was done on April 2, 1941 
jj infection A thoracoplasty was performed on 

wound is now clos^ and the patient is 

apparently well 

rouhnp ^ J > male, aged 40 years, in whom at a 
film in examination a lesion was found by x ray 

tmupH 1 ^ March, 1941 Since the lesion con 

refenwl ^ mcreasc in size for the next 6 months, he was 

had absohiinl was negative The patient 

file , ™hitely no symptoms but the x ray film show ed 
total '^'^*^’’®tic picture of a bronchogenic caranoma A 
Sqj( P^'™°oectomy was done without drainage on 
H Her 24, 154 j "pjjg tumor was an adenocarcinoma 


Fig 7 Case 17, 1 month after operation This film 
illustrates that the mediastinum may not be shifted very 
much soon after operation The chest cavity had not yet 
become completely filled with serum As the serum clots 
and IS absorbed the mediastinal shift gradually increases 

The patient returned to work m his office 6 weeks after 
operation and has been well since 

Case 16 VV M , male, aged 50 years, had a cough for 
2 monthsw ith a recent bit of blood streak^ sputum X ray 
film showed a small area of atelectasis m the left upper 
lobe Bronchoscopy revealed spmocellular caranoma 
of grade II malignancy The patient had had no other 
symptoms and was m his normal physical condition A 
total pneumonectomy wathout drainage was done on Oc 
tober I, 1941 The caranoma was found to be only about 
4 millimeters in diameter m the upper lobe bronchus 
The patient has been perfectly well since operation was 
performed 

Case 17 H C , male, aged 62 years, had a 2 year history 
of suppurative disease in the left low er lobe Bronchoscopy 
revealed a stricture of the left low er lobe bronchus with a 
pure culture of Fnedlaender’s bacillus The fifth biopsy 
revealed spmocellular carcinoma of grade II malignancy 
A total pneumonectomy without drainage was done on 
November 12, 1941 The patient was discharged appar- 
ently well after 3 weeks A low grade fever developed 
after about a month Sulfadiazine therapy kept the infec- 
tion so well under control that dramage was not done 
unUl February 2, 1942 A thoracoplasty is yet to be done 

Case 18 R S , male, aged 63 3 ears, had had a cough for 
I >ear, bloody sputum and fever for about 6 weeks, and 
about a 25 pound w eightloss in the last 6 months Diagnosis 
of caranoma, squamous cell type, in the right lower lobe w as 
made by x ray film and bronchoscopy Right pneumo- 
nectomy with drainage was done on February 4, 1942 
Metastatic carcinoma was found in mediastinal lymph 
nodes Convalescence was uneventful Thoracoplasty is 
yet to be done ^ ^ 
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I It I Cm* 8 , Boelkt tftCT TW <tel 

t* dnieed U the Use ^ cficrun Wtoe ol nffttka. 
Tb« b aov fixra 1 W fiaurat b mdy for 

tbarKc^luty 



•n(M.\iT 

The only Imw oJ enre for tbe palirat ki 

bnwKhoftnuc c* rd DOQu ii « rpa 1 rrtivrvil I V 

tumor mbldi usually means tots] pomnert 
tomy 

s T tal poeirmnnectonir nflrn a rmf^ 
cum for (he patkut with menv\c but aHjimJ 
■nppoTathrdbeuveof ibefunj; 

j ThepmoperatBeuKlpostcpfimlhTaTruH 
rertaio points fn opemtivt (nhnkjne tarn l*n 
dI<Q>*ed. 

4 . The mortahty In (he juun* paUmt AooU 
be low ahether the operatjoa b (or orcimna ar 
for suppimllvc diSCM 
j. The roortalftv aHl prefaaUr rmaln Lhh 
hi^ in the eidoly pallent ahh car dn ee u smk 
dated with other ctmpJiaitinj dreasrs. 

6 . Tweolv palienU are reported opoo Kn 
loul ponmooectocm hu bm pnfinied 
ociI> 1 death, a mcrulll) of jxpncnt 

UrTTBFVrTt 


Ca 9 R C sard 4 Twan, had had pan n the nfbt 
apper dws sad iheoJdtf far fpwlhs X-nj fln aboard 
Hnnnr the ips cf the tei( broDehoanpy as Dr(B 
ti e. Kip to st i OB <* IrbrwiiT so, WJ re\«aM an 
Ktoacaraaaaa adhrrm te ranctal pleva A latal 
po ra aawc tcMiy as poaabk Dy resmca( (he panetal 
fdean cner the apes of the chest [lalanred trwiph aoiks (a 
r— prmed to be biftarmatarr Tbs chr<I as 
dnjDrd dae ta of ood ti the 

bjWricat twan The pstmt bss an bm (r«« trere ran 
tod rfl fv sKolhi \ thoraroplaUy H ><t to be iVm 
r.»i sg O J tasle sped rears, bd bad bfao J y 
^wtun (or )eaT pan n the iwthl kraerchest (or 6 eeia 
aad {pcanllcnacd eitfat \ ray muanalitn shoatd 
loner La the nebt kmrr bfaa. Breo ch awopr n^talrd 
a^BnoQS ced type of brondnarmr cstmreaa \ nsbi 
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CHRONIC ARTHRITIS 

H KELIKI AN, M D , F ACS, Chicago, Illinois 


i RTHRITIS IS a vague term Denoting in- 
/\ flammalion as its basic feature, it has 
r % come to include a multitude of other 
X. lesions Joint changes in response to 
allcrp , to altered nerve impulse, to metabolic and 
mechanical imbalance and the aftermath of ne- 
CT 051 S and collapse of the articular ends of bones 
na\e all b^n lumped under one name, as j'ears 
ago the affections of the stomach were made 
032 } and confused with the now restneted, almost 
olBolete term, gastritis 


and Heberdene’s nodes No nomenclature has aet 
been fully agreed upon The English classification 
designating the two groups as rheumatoid and 
osteoarthntic makes no commitments as to the as 
3et unknown cause of chronic arthntis and, al- 
hough It IS neither adequate nor desenptu'e, it is 
the least confusing From a pathological stand- 
point the adjectives inflammatory and dcPenera- 
tive perhaps come closest to suggesting tL pn- 
mar}' changes that occur in the tw'o subgroups of 
chronic nonspecific arthritis ® * 

Tire BIOLOGIC \L B ISIS OF SUBDIVISION 


nomenclature 

S.or^etween'Siem'In"^^^ 

lilies 

nature nr ^ are either inflammaton' in the marrow spaces of the artinilnr ^^^^rf"^ 
Shani^T of wear and tear, of Spccnhzed, senescent c„nSn i 

matoiv nr To be sure, an infirm- rs articular crrtihge trabcciilm r ^ 

CTcat^nfer'N'^^^ ’BN Giving a joint mav cientuallv face hrer of the s\no\ial memt,^ 

JO'nt surface 'Bcongruities, and a worn-out ments, and the tibrocarlilaces ’n 

'clf inflirieri become the nidus of components of the joint arc^acce Ike 

fncui In inflammaton mechanical lines <=0 as to insure sound 

loint 1 inflammatorv and degener- lion maximum fulfilment of ii*; f ^ articula- 

Thcindnn . , primariK affects the reactive ni ^"^immation 

liccn 01^1* f”*! ^Sroup of chronic arthritis joint— the evtemal stratum of the^"*® 

Prohferative. brant and the marrow crtameH ' 

kf'We anlvl Progressive, multiple ad cancellous sjnccs, the specialised subchondral 

’ , 'o ing or s\ nov lal, when occurnng III sues— artimlar cartilagc^^H 'ff,! 
referred to as Still’s rliseece The in particular— are pas^l\eI\ tbs 

inllammatorv granulations l^eli'^i*' adjacent 
their claslicitv is overcome nr ri ^ 
when their source of nounsbme , “"d die 

instinte, the pilhological iT’d In one 
reiction on pirt of bioloeinli."” *1'^ start 

the other thcearlv change k ' 'b 

grcs-ion orweinngout of mv. >^3 re 

ncctivc tissue elements of m, 

joint (Figs I, e) 


chilrililw^T!'”^"’^ orsvnnvial, when occurnng in 
othcTddl , " 'o Still’s disease Ihe 

nuirctl en arthntis Ijas also ac- 

Pcniraiu ” adiectives hviiertrojihic, de- 

clinnilri. 'Somatic, senile, menopausal, and 

aminisiQ”''r^””*’i '* called osteo irthritis 

'pc II, arthritis deformans ulcero«.i, 

l cirrf.fo T.'i’isnt nf Bone vnil Joint Surfterv Northuc t 
t) Memorial an I CtxK 
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He* a*d Tbc mtUn of noiotkai e< trniryeta 
th jetst 

Fix C ob ryo nk tnft rM(vikT«(Tapfa«f 
ulMVtimaf boBUfvbrTonUait^af «v4«uuv 
C0TM Ue Tber* a aarpbaioocai ebaiw Ch 

the fihfe el ( ton bxM thr^ily Tbt tiu mi 

tewdmt Um utmli (tut* ef kemr U (otb ih* koii 
mlty Not Mdr6nliHy<te;QruUcM ilwbkieirinltbil'iT 
tniniWi 1 crruui r« ta tW bevc •mrm iIm 
acwlrnad itmoi rrrmha rrieiiwty cxkfmatialol 
bcace kaiUy rrwtrs n otbo*. U u 


tbAc. Ibt trtlnbr ajUut (orra;^ lib 
ibit rtraaalnd tnWm |»a un l > 
kriti vw) »«ir»n>nil* Ur bnir riniwu 
Ftf \dB)l iMt FnauJ Hn erf i*TinSy irnrrf 

Lptrerf >cwt(prt Nm I hr niak- 

•■riam TV •yavK-U Mrsbru* irwlt it* am tk 
nafjla erf iV annl« cvblac* kcNkit ms pouren 
ml jmaftjce aemrm) liy utar irf M itnntacM V 
aiarvaa) rafUbn on trad tB<l » f ul u ct cVT IS 
eaa^ porboa ha kttle er an poacr (rf min rrrr 


UEUHATOID AITHUTT' 
TbcUi«<faC rr of rbnumtok] ^hntb b an 
inflammaton metkm <w Ibe part of the on- 
poralKtlv trod flcmjtiatfd cocnectn'e tuauta, 
and rraoulaUona ihos fannrd node and dbplace 
fneebfieed detaenU. The rebll « -aamladt) orf 
the cxtenal nnturo of the mioviU membnne 
and bone marrow faron here the kcalliatloo of 
cinnfatln* irmanta, ndinropooaetotbeorfrend- 
bg agent there eraoea hvTWTnui edrau, reUnb 
inlilUalMa midate. ao^ tlvoe prdifeniwn. The 
»\T»0ATal roembraoe becofoea KigKj ihfcVeot (a\n- 
o\'itts) from t bnae areofa spacea, (fw 6 Ma 
»e^ mto the )oint cavltt fb drerthroab) when 
ctOt paja ret the articukr carit> o are died off 
there reauloWnteeudate Lnler huger liLe proc 
ewe a cd prerfuerated tmue probet tal the joint 
ca t% (chionJc -lOoui f\novftis) or tbo ntt> 
rtm breaL lQo*e nd flnot in the joint fluw (nee 


bodba, meVm seeds) Gn oktKim fonoed fn the 
exienal b er orf the n-omul membrane ibb> 
extend bto the mrotiiMlbi; stnictuiea and cneac 


Ibeui t contract (Ebro^lb, perbrthrfuc wffe- 
afoca, conUacf m) or what b perhaps ant 
coramon, lhe% maj break throegh the hartfcr d 
the blernal lajer of the tinreHiJ mcnieane. 
creep m-er the rtiadar caitibee (pUBna) nodr 
od deatroT it Isuailjr peoClerathe artiniT b 
gtddgooi themarrow l the same thne and u» 
trabmUe of bone are thinned, (fiAobced (itJ^ 
phy) ThecarlilatefaBttKiedfroaiwtewas « 
and when the cpprwjng cartllagw are ctcgJew' 
eaten « > the gran UlWfl cootaft t m* 
adheaiona (bhroua ank kub) nflimatdj' ihw 
c onnecting atriodi tna> and r®** '* 

jotnt corepietelt (bony ank>Jo«*) (ngN 3 U KJ 
Rheumatoid arthmU dne» nnt b aD 
nin throogfa the entire jtamnt 0/ jcaat 
maUre The disease maj pmered bT * * 

another phase and then rTe<hseli U 
fcmi locQogrulty hai bead been created— 
eroded aitlcniir torficet, redundant tap^ 

In oserdnlenlxm. cootraaures 

the }ant may m lime break down uthhKtHrxffr 
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Tig 3 Fig 4 


I igs 3 to 6 Rheumatoid arthntis acti\c phases of joint inflammation 
Hg 3 Hjiicrcmia Arthrograph of the knee of a patient with fulminant rheumatoid arthntis 
A few cubic centimeters iodized oil was introduced into Uic knee and the films were taken 
e\cr^ twentj minutes iUrcadj in the first plate opaque material was seen impregnating a large 
imphtcal node and the lymphatics leading to and awaj from iL Increased \ascularit\ enhances 
absorption from the joint caaitj 

ng 4 I dema Photograph of tlic hands showing generalized and locahzctl swilling in and 
around the proximal interphalangeal and metacarpophalangeal joints 


ami ca oK e into llic other form of chronic arthritis 
Joints winch arc nch in biologicallj voung, aascu- 
lar, and rcactuc tissues— joints with c\tcnsi\e 
mcmbtanc and bulbous articular ends 
"Inch contain a greater amount of marrow tissue 
-arc more hkcK to be affected bj rheumatoid 
arthntis Thus rheumatoid arthritis prcdilccts 


the knees, the elbows, the metacarpophalangeal 
and proximal interphalangeal joints It has been 
suggested that circulating irritants— bactena, 
toxins, allcrgin, etc ,— originating elsewhere in the 
bod\ as in a distant focus of infection, maj gi\e 
rise to rheumatoid arthritis Howexer, this causal 
relationshi]) has not been established bc\ ond the 




r- 


Fig 

I’holi'mu rognpli Ihroucli 


i inlillratiim 

^ mimbrTnc Noti tlic ctlt.nM>c 

i uf crll^ luncUh the '\ nov nl '■urfuii and the 

'' diickcncd niimbranc into tlic arlitular 


1 ig ' 

I ig r li '•ui probfirati n I hotiuriph of a icinatr' 
Mirgualla renniv (at <-\ n"V lal nuni’iran- Hudd al with \alli 
a he laltir an fincir hie j iko of th 1 1 mnl ti uc on 
thi external stratum 1 f the *\ain\ al nirrah nc that tnv ag 
mail internal zone and protrude into ’rlicular caiita 


slt!Gi:r\ Gi'\T;cou)c\ 0>l) ohstetrics 


It V 


- 

A ki 







^V-l 


fact that a ctrtib Dambn* of artfanlio araD to 
benefit from en did tioa of fod of lofeclloa.Moie' 
over iloce msk of theae palleots alio nffcr fnn 
nn-ocardhl dbeaie {rom dlmlotehed cap{Qai> dr 
i-n'LtLnfi de^Tk)p aobcotaoeoa* edema and 
DodoW, it is abo inferred (hat rbentnaloid ar 
thritb b perhaps a SMtemicdbeaM lovoMDr not 
onl Wnts bot other derTvathrs of mesixWiQ 
as well (6) 


Osteoarthritis occurs most cocuinnnU to Joliits 
that bear the brant of daOv aea and (ear tochaa 
the rtfbt shoulder b rfjtht handed nersoa it 
ifiects wdfbt bearbr tofnts as the hip, Loees aod 


rlas- 7 t 0. RarmtM artWcK rvl 

ntwralH tnndi 

V^7 Paimia. nxSisimohet 
thovni ihf mmn of iV traorU enboat am ra 
articntar carakp of the bBrvsf and} In. 

Flf. 1. nresae of ankiJar anbre ta tM* ; ^* torS 
«f the bare the ardnUr csrtilaa* b Cwthrr nmnW 
sod rates 17 Uamal rnsahm* at a* 
ti flown th tVMt^natsvIraa dw^sfsultrmr^ 
«f the CTirUu basrsu. 

rif. • \a^I^ rtioovarh cf aar«b*r wr<*V 

r^weM tort Cnsdubm kave caatactrd rd nrsM 
buoaw Tkeji lb« retnctae m krrlei to wh 

baad of nlhrs^ Uada^ lU w ai td aneiis ■dja d 
fowB t« tha rare^mb ( tarlMT of tfu Tka [77* d 
Hat ooU rvrstaally e«*\ ate bcwy mVvVjw 
TW o. Cnatbn of tertWoDl tooserstf rV(» 
fisjifa of loTpcaCr ariesei] toes •! tens sk I t 
sTrsden rtnnarrad artbnUi Gransbtbas rwwit^'* 
trsD Dwririna] fjsnnl iis t i eaas ud tna IW avM 
asst (rf Um rrsoatn bc\ dtj drrn (fwri 
Iraertl c mdr lrs sad s) tkd l er ^ wety rkwcrf? fr' 
Intot tel InVctodand rsymraW U te tort 

tuts ssmrttodc phase \o(c the •Mrbnrse rid 

Irodjca 

•nklea tcxl, third It pretElects Joints pa* b 
blood rappi' ■* ^ dbul InterphshiTtoJ 
of thehan^TtaurBa. cotcoe chrooir 
the train caiaatht lattor b trter*rtirai<-b 
ttaoces of acute trauma are found la oepectef 
menbcaJ bjorfcs, b rapanbr or BBawWJ 
lean, fa subfuatioos ana In hila-srtjca^u* 
tarca. Chronic tntuna may seen* ehhe 
tbeiofatai result of loose bodKw PUT 
the Joint Indirectly by tadnf the IIi« 
end strain to sbS^ a inven area of 
ortJla^ b acenstoeoed. Eeamples cf «ar»^ 
force CBQSin* ostenarlhritts art to be ^ 

weight bearing Wots ol the obe* 
near mechanial mbaHjnmeotJ flat ldcc* 




KLLIKTAX CHRONIC ARTHRITIS 


47 > 



»r., ul-IrcVrl.h^’r''’''"''' <I‘Ccncml,on of 

i ti‘u!,r"rn.u’-,'„ I ^ ""'•‘Iipnmcnt of 

I ui'f mil* -iiul nnvvontnl fnclion 

I r„f 1 mnn "r nrlhrnlomj of Hit 

-'w 1.1 f nrim'" /.l'"'’"''’' t>rc\iou<^U hi<I rerciNcd i 
!■’ mcTr the ol,.*' “I’l*'’’' "rticulnr cod of tdin xMth 

•l.a- ,1 .’“i "f 1 l>oiu proniontoo 

, «urfnrc from >iidc to cidc md the 


» timlir 


' ^'''l'urfare'’nTir''*'"^i T ''^P"’P'"K •>P'''n«t the 
urlacc of ilic m«lnl cond\ K of the fi inur 

liire rtoci \cra^ milunilcd fnclurcs and pir- 

Mihre ‘‘l’'I>l'''=P'tl Krn\\tli<: Other in 

We. of chrome tnunn are iRo -^cen m Influx 

'diro '^Pn^pimtm tendon digenention 
2, o forced to rub 

f’ri I 'f filirom or cilcnreou'- vur 

r' iiiMnd of T smooth one 



Xfnrt from tminn 


• 'P 'S 

‘‘i y ■eimu after the l)onj promontnrx Ind Utn 
chi'clwl off \oti the l«o rirrumM:nlK.-d nrcis on the 
nrtieiiLir surfirc of the medial condvk of the femur Thi 
cirUhKC here «as soft piltcti md Ind lost il« luster mnr 
ented m it wire I)\ Ihi nhuttinc hnni 
ftp M Chronic trauma cxccs‘ne pressure Photo 
Rraph of the jirk knifed I net olitnme-el at niilop \ ofimati 
«ho csscipht m hfcerrcedctl tlint hundrctl iwunds Note 
he «orn-out nccH are m at |Himts of erntest pr.-ssureoe er 
the mticuhr surface of the funoral rondeles Ilic rorre 
spondinc surfaces of til, lal plateau protected a. thee are he 
the semilunar cartilaqes are comiiaratiecK unafTecIcd 

ajjc ((iroionpcd tnumi) trtenosclerosis nctrosm 
and collapse of the articulir ends of bone, an.l 
prtxious inflammition or mfeetton are al*^) rc 
parried as contnbntinp factors to ostcoartlintis 
(I IRS II to n;) 

In ostceiarthritis tlie nu-chanicil, the special 
ued elements of the joint ire iffected immariK 
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Flffi 7t i} Kcrifckl lott^rm morlfd (« Id ttrvtvw 
rtmoialcM sxiUD* 

Ftp 7 to bkdctAl trvticn to pr7\««l rtDtisrtmiT 
■ad prtM un aficM tradniniMd umk 

Fif 7 rboCoKn^ih of I buioi^ l•adr<••ti^ 
lEsnjoa atucM to irr au«T*t lhroa(t> tlx dnU) 
ptioUni al tbc nWte fiBjrrr a the Idl txrvt. 

F ( K \ n j r*Ctw (d tb* fiajKT Kb trKtnn irr Im 
Bta Tbe txToar pdnU to the procoBl mterphakofra) 


Het. TW daul uilrakr end IW (ndml rblxt 
rrNca)ita«iTacd c T L i l i«cJlk*aftjnbnTW r^'^j 
prodocrd dAtbrndra] er auirva {TuaijlnM Uxm 

■s mroixrd MUM cUmjc trxtdd kck ■ ru- 
iabadlor 

)ia e Tbr <ajDe. j MoeiJa birr ilk tnrtaa Mt 
raDDtra. SMilWiUaibiailartinlirartarftkrf** 
pmk»)T «n mdrt. Ind bra ■ rrl 

k lb* kud ■fterlke lp> ir^ 

r%, Tbr Maw nb bud cVntd ibna(tkr«r*» 
dm d tb* fcbidb bqrrr 

fU L Carwlrtaiy b Maafard Mann ir «wr 
mkof Vdea caMjarOrr ntwaillj cil tbr bare, ft i< 
taan m nil (t rtb gwi d 

boxTirua t nm a fkitanpi id Ux blmJ ^ 

knn t tbr tjor ci peatemr npnbUMr ud ■orti d 
larTTn IcBrris lr*dn Omni wn b ndud a*d 
dm f Ub U{« \ ou t be Uat Iradaa W ba na 

lot aboa IV Tbr bdidr tJ ibt walpri m Ln r ti d ba or 

h ajCIliJ iC tbr peaX-nar tVTl d tiekrmi 

h arn^ ulo tbr korr kJat Tbr ktra lr*d 
wabacqQmtly niaxd lad tboprriMa] >m hdrfiaid 

(m«rd to rid •rmtrrtrbU* hdr iba karr k oiraj 
(■1 I ilrrrim. 


The hlgbly diffomlutcd, becce lea reacUtf 
derl t itivCT of tbe connecthe tl*»ae— bone and 
cartOa^ie In port Icubir— bear tbe bnmt of ihariDK 
od pr eaqre ctreae* attd break, drtwn mhen tbelr 
ekstlat) b o%'ercoiDe or w h e n Ihetr ooarlfluoeDl 
U ifiterfeml with u b} dlminnhed lik>od Mtpph 
^hichaflttt the boon, Kant SN-iwAbl fluid 
frren mhjcti tbe artnlar cartfbffe portly denvra 
iti wxirbhioait At poi ts of fmtat (nctwn or 
premrr the carti\«|;r aeaia drm hloanurar 
lace gktt, its revlieocc aofiem r>H thredi (cboiH 
djop Mbrfa ) the la er of cartly^ nearest tbe 
Joint a It} fkiml dmppeart aitd tbe mahibodt 
at tfv! deeper cartilage fpbts perpendlculari} to 
tbe HLrface (dc g eae r atxto) iIk xoce of 


lion imderwath aicLs. tbeartlcwbrnxtfteftt^ 
bone bbld bare (afibntbulceTOM) aaddreadef 
bone Tear* mooth by quit (elwmat«)- Sn: 
oodanly reactfte cLa i yi tale pbee b tbe im 
ghtai ortilafe ta the «t~po% bl maBtasx aM h 
the canceUoui ipace* nf the arllnilir eop*^* 
bonet In dulti, tbe centtal jeoaire-teid^ 
area of the artkubr caiinage b deMsU " f*” 
cboodrhiin mhich ebeabere I tbe body wblH 
ribs, baa Ibe noaer of leproAucfa* caidbt* “ 
inarghiai portion reedveaa rffp ffo« lbe«tomw 
membrane and can repaJ itJrt I n ** 

onwooted Mre* put opon U br betnpa^^ 
tlcula wrfacri, tbe marstnat 
(bypeitrephy) aaroDen areaJ may Wte e«t 
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Fig 23 

Figs 23 to 31 Synovectomy is another standard surgical 
procedure and is espeaally beneficial in persistant hydrops 
and in chronic \t11ous synovibs 
Figs, 23 and 24 Synovectomy, the operation 
Fig 23 Photograph of the surgically opened nght knee 
of a man mth rheumatoid arthntis who, 9 years previously, 
had a synovectomy performed on his left knee mth a fair 


Fig 24 

restoration of function and no recurrence of effusion Note 
that the s> novial membrane is thrown into numerous folds 
and vilh and its secreting surface is thus greatly expanded 
Also observe that the inflamed membrane has grown across 
the articular cartilage and partly eroded it 
Fig 24 Photograph of the knee immediately after dis- 
section of turgid thickened synovial membrane 



Fig 2S 

of th?ini^^°-r? Synovectomy, postoperative mobihzation 
fomv started 3 days to 2 v\ eeks after synovec 

degree of pain and the patient’s 

bigness to co-operate 

outfit J’^’olograph of an improvised three v\ ay traction 
of hit „ ^ P°hnd weight is apphed to an anklet made 
hi mean'^ oanvas The patient forces the knee into flexion 
5 ot a rope gomg over pulleys to a slmg under the 


Fig 27 

knee As the perpendicular pull is released another 5 pound 
weight attached to a rope passing through a hole in the 
mattress forces the knee into hyperextension 

Fig 26 Close up photograph of the three way traction 
outfit. 

Fig 27 Photograph of the anklet made of canvas 
instead of the longinal felt. 

Fig 28 ^Photograph of the tw o waj knee sling 
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i IT' JQ I 1 ^anrtnui rcMiU 

Fv ottu hosndmrwt bilfttaral >T%- 

Wfctotgr iW k( krm i jT«ri B):!) Uw njibt TtarM^ 
(ix rkotcvTBfJi >b0«T» lb( 4nnT« uf artka ob 
tuwd jTV (f rr <■ Ibc nykt knrc 

y-tx 1 rWbvTifl) drnnatnUBx IW <k«m e4 flnMe 
n»rt>M J >i»n iJlrf iT'W%»rto<wy ^ lh» V4 fc»»» 
n*! M t rucD ot Locoatnntk* Tht» ofcra 
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Fig 34 Fig 33 Fig 36 


leicrcd deqi into the acetabulum and is somewhat rotated 
antenorly The lower fragment is displaced medially 
Fig 36 The same 2 months later Union has already 
taken place and the head of the femur is deep in acetabulum 
Fig 37 Composite photograph of the patient a year 
later showing the stabihty of the left hip and its range of 
motion This hip had ceased to hurt patient, the nght hip, 
as yet untouched for purposes of control, continued to 
cause pain 

Figs. 38 to 40 Arthrodesis 

Fig 38 Photograph of the bowed left knee of a man of 
58 who some 30 years ago mjured this knee which became 
markedly swollen The swelling recurred for years after 
and at the bme of examinahon the capsule of the joint w as 
so lax that the knee wabbled from side to side as in a Char 
cotjomL Mobon, however, was painful and there was no 
antoopostenor instabihty indicating intact cruciates 
, 39 Photograph of the knee at arthrotomy Note 

tne dem ulcer over the arbcular surface of the medial 
ciMral condyle where most of the weight was borne 
CIS 40 Photograph showing .the stabihty of the knee 6 
months after fusion 
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Fig 37 



Fig 38 


Fig 39 


Fig 40 
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told arlhntis measures resorted to are mainly 
medical and systemic The surgeon veers his at- 
tention toward the local manifestations of the 
disease as aspirating overdistended joints, splint- 
ing painful ones and applying vanous forms of 
traction and countertraction to prevent deform- 
ities 

Apart from exercise, traction, and sphntage, 
numerous local measures are undertaken in rheu- 
matoid arthntis Joint lavage with physiological 
salt solution is occasionally carried on to remove 
thick flocculent exnidate from the articular cavity, 
and the articular ends of bones are drilled by some 
with the purpose of releasing pent-up granula- 
tions from the cancellous spaces (forage) Mas- 
sage, heat therapy, histamine, and mecholyl 
iontophoresis are resorted to with the idea of 
improving local circulation Massage and manip- 
ulation is not begun until the sedimentation rate 
has become normal and the joint inflammation 
has subsided At times it becomes expedient to 
inflate the joint with air, oxygen, saline, or iodized 
oil, and then manipulate it Injection of such 
matcnal purports toward breaking or slackening 
adhesions Manipulation should not be forceful, it 
15 safer to use less force and repeat the procedure 
A loint requiring great force had better be oper- 
ated upon so as to sever tough adhesions surgi- 
rallv— either within or around the joint capsule 
In smaller joints it might be wiser to enhance 
intra articular adhesions in order to eliminate 
painful motion This is done by injections of 
sclerosing solutions (quinine urea hydrocholonde) 
and immobilizing the joint for a long time Capsu- 
lotom\ , osteotomy, or tenotomy aim at correcting 
resistant deformities The same end may also be 
at^ined bj wedging the cast and correcting the 
dcformiU by a well placed turnbuckle Deformi- 
ties maj likew ise be corrected b) skin or skeletal 
traction Sjnovectomy is sometimes resorted to 
"hen the inflammation has left an extensive cver- 
'ecrcting surface (hj drops, chronic villous sjno- 
"tis) As to the comparative xmlue of artlirodcsis 
and arthroplastx', it can in general be stated that 
one must aim toward procunng a mobile joint m 
e upper extremity and a stable, exen though 
^ "‘i one in the lower Therefore arthroplastx , 
c'liccialK of an old ankxlosed elbow, is at times 
commendable A stiff painless knee or ankle, when 
Good position, had better be left alone Wien 


both hips and knees are ankj losed one may com- 
promise at mobilizing the hip on one side and the 
knee on the other, leaving a painless fused hip and 
knee In rare instances the bones are shortened to 
release contracted tendons Removal of one or 
both row's of carpal bones would accomplish the 
same (Figs 17 to 33) 

THE TREATMENT OF OSTEOARTHRITIS 

The treatment of osteoarthritis is mainly local 
Obesity when present is reduced by regulated 
doses of thyroid and diet, postural defects in- 
directly affecting the joint are corrected Painful 
joints are supported bj^ fixed or ambulators' 
splints Heat, massage, and analgesics are pre- 
senbed to alleviate pain Arthrotom> is at times 
performed for removing osteocartilaginous loose 
bodies, occasionally painful osteophytes are 
chiseled off, irregularities of articular surfaces 
smoothed (cheilotomy, debndement, reconstruc- 
tion, erasion) In the hip, of late, vitallium arthro- 
plasty has come into vogue, at times, again in mal- 
lum coxae senilis, osteotomy is performed so as 
to shift the weight-beanng lines and proffer an 
undamaged articular surface under the lines of 
stress and strain Arthrodesis is performed to 
eliminate crumbled weight-bearing joints (Figs 
34 to 40) 

SOM MARX 

The accompanying table attempts to recapitu- 
late and contrast the basic features of the two 
great forms of chronic nonspecific arthritis 
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Fig I Roentgenograms' of intracranial basilar osteochondromas Calcified parasellar tumors m lateral pro- 
jection a, left, Case i , b, Case 4 


occupy the enbre parasellar and retrosellar area, where it 
had penetrated the dura (Fig 3) The grajnsh white tumor 
was firm and gntty in parts due to calafication It had the 
tj^ical appearance of an osteochondroma At first, the 
mam bulk of the tumor avas removed piecemeal, and then 
attachment along the cavernous sinus and postenor 
clmoid process was exposed by sphtting the basilar tem- 
poral dura Considerable hemorrhage from the supenor 
petrous sinus and veins surrounding the gasserian ganghon 
wu controlled bjf electrocoagulation After the dura was 
s^t over the chvus the tumor w as seen to extend both 
eitradurally and mtradurally in front of the pons, but the 
arachnoid (basilar pontine cistern) was intact. The nght 
30 | 5th, and 6th nerves w ere exposed All visible tumor 
ussue was removed 

ftstologic report Cartilaginous tissue with large areas 
0 degenerabon, calafication, and bone formation Diagno- 
sis Osteochondroma (Fig 5, a) 

Immediately after operation the patient showed total 
^ral)^ of the right 3d, 4th, 6th, and 7th nenes, and in- 
cased involvement of the 5th nerve Furthermore, there 
h less of vision in the right eye, moderate left 

paresis and homonymous hemianopsia However, on 
from the hospital, 17 days after opera 
^^""Pdresis had cleared up completely 
aflpr Pdbent was last seen, a year and 10 months 

rpno ^pccdtion, he had no complaints except for two 
^nmuxed convulsive attacks He stated that the 
polydipsia had disappeared Examination 
wn« decompression to be sunken in There 

twrpc, (P^lys's of the nght 3d and 4th nerves, and 
rernvo ,!!! 7th nerves, but the sth nerve had 

mild completely Vision was normal, but bilateral 
field optic atrophy and a slight left hemianopic 

of the sV u demonstrable Check up roentgenograms 
of calnc'^ * evidence of recurrence, viz , absence 

m unchanged posibon of the silver chps 

postop^tive films 

Sure V Celena M LeB , Peter Bent Bngham Hospital, 
referred 40491 female, aged 26 years, was 

»Wdr?A^\^^ V Tyrode, Boston Right paraseUar 
genomar,!,^^'^ present for 3 years There was roent 
ographic evudence of nght parasellar calcification An 
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gcuognnis were slightly retouched before reproduction. 


osteoplastic craniotomy with subtotal removal of para- 
seUar osterxiondroma w as done Patient w as followed up 
for 17 years after operation, eventuaUy she showed signs 
of recurrence of tumor vnth extension into the nght cere- 
bellopontine angle 

Three years pnor to adrmssion the patient noted numb- 
ness of the nght side of the face associated with swelhng 
of the nght eyehd This graduaUy receded, e.xcept for 
residual numbness of the nght half of the forehead With 
the onset of numbness, the patient expenenced diplopia, 
especiaUy on downward gaze A few months later, she 
complained of nght supraorbital headaches which were 
occasionaUy assoaated with vomiting Two years before 
admission the nght pupil became dilated and vision of 
the nght eye slowly declined Menstruation remamed 
normal 

Examination revealed the foUowing Patient was of 
normal constitutional type and free from gross mental dis- 
turbances The nght temporal region was tender to per- 
cussion Vision was 20/20 in left eye, 20/30 in nght eye 
There was shght nght optic atrophy with mild concentnc 
contraction of the nght visual field The dilated nght pupil 
hardly reacted to hght and on accommodation There was 
mcomplete paralysis of the nght 3d nerve, namely paral- 
ysis of the infenor rectus moderate paresis of the supenor 
rectus and infenor obhque, and shght weakness of the me- 
dial rectus The nght 4th nerv e was totaUy paralysed, the 
nght 6th nerve paretic There was hy^iesthesia in the 
ophthalmic division of the nght yth nerv e, with depression 
of the comeal reflex, mild h^qiesthesia was present also m 
the second tngeminal division The deep reflexes of the 
left upper extremity were increased and the left abdominal 
reflexes were dinunished 

Roentgenogram of the skuU showed that the nght ante 
nor chnoid process was slightly eroded There w as a dense 
nght paraseUar calafication of cauhfiower appearance ex 
tendmg from the lesser sphenoidal vnng almost to the mid 
hne and outward to the middle of the nght temporal fossa 

Diagnosis Calcified nght paraseUar tumor, presumably 
a meningioma ansmg from the inner portion of the nght 
sphenoidal wang An osteochondroma w as also considered 

Operation w as performed on May 12, 1924 under ether 
anesthesia by Dr Harvey Cushing A nght sided low 
osteoplastic flap was turned and a subtemporal decom- 
pression added \\ hen the dura was opened, the brain was 
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d (TTwre) rdp(«a emacteted th lacui Sodumt and 
pecglnr rfsrutrtc ecs'euima, maO) after brraiistt. Uo 
<ot octavoo tbe apoemlly kad aa cociaiU tnaaiT 
WbcB tbe tauDj beyan to comptara M ttiftaen M tbe 
dccL and arAeady (ait, tbe at rndnirtled t tbe boa- 
{•Ul (om tebrmTT j, qsi bIokm 4 ^ean elta her bM 
tiliiiiMiir) At tut iiiae BtrCrd decTva*( d mo <d 
tbe ntfat t> aad UUloat laiid wcondary Irapbr 
en Doted Tbe njAt ctabibah m yte pi aod tbe le*icn d 
tbe tnt and <netvl tTuraama] braacbet bad muird I 
addiUon Ibrre err am dea/om aad rerebenar 

tiftia oa tbe n(b( Roertcrncarrapbir roiotnatiOD dtetaed 
ncotdtfaUe LmrrjM d tbe eakrbrd Data. etproHj u 
tbe ft uu^ IUf am lb m eu^oti iota the nidit cere 
lidbviiiOM an(W (Td ta and b1 raueot at dtt- 
ebajjed fan 

'ie at li"< •een on M W - jeaet after opera- 
ben and M >eaT^ after citv. d bn draeatr \t tbat emo 
tbe dncal ptcTarr at abaoat nrfaaoired. bat rarot 
(CBOKtajDa •boaed mcreaac d tobtre cnal eskibratioB 
Ciar I lleb L rrter Bent Bn(bun IIdtiuI, Sorit 
\ } tetnade ajted » leart at reierrrd by Dr 

Cbarbrt f W»t« Nea )a«v_ Sea tort ram (a 


dnma RoftoTai d rWa tore bad Ura 

>tan faetorr adoiadn. \ vernd (avncM ab rs>. 
d imrTTBt tasM at earned oat tnt tbrr* urdd 
ipeiad d tbe Ititoe I tbe ebHaaa) nnoea b4 einbu*- 
pcatse aa(k Uaai h o e can nl j nnatH tJw imd 
eperame S« tatep^ te perined 

Sii fcan TOOT to tdtimam tbe palim rae^^baed d 
Uorred ooe n Ibr rurbL Mea Meaibahur ibeUiia 
ton^fm aharpnfU wy e tU tolfitadiwajJ 
bnetacbe faicb era trewum ii i iiii f ta -l bs upn 
a*d ewtof low lean farke* kbra«aji err 
newrd ;alim ri tbe baV d tbe b(> btard H 
•kbOmu. brat d lb* fmbMd, later d ibt nffat del 
Sbmfr tamfter njrbl jdr<wa cad as oaird tiTMei de 
ekped T )ran bdm estnarc. ibe leeaaa tWt 
bfaod ifl the ngtit eye. At that Uae fejA) Itr f bW 
mamed bcexfirna d tW njthl nd je taro by aerw 
d eobteumral AdT r u ^ u p. tfltt Uiir»»arT d 
jAOrrranl of tbe ociW/ B»rto«V bore jeetaVwtJ 
l e cmrtat e non ajcaui Gulnl oe tbt n(bt dt ir I ik 
n*il 0} botas e* p-etzmie ^ e vtiA te d prdJ* 
■uoTf'. Luban lor lew teroodt \a iBdrwrtd 
fd(bl*iiin( tra^lm nt'bed tbrooab ber bufr bdbtf far 
la aad aieUMleta 'iie So coi^iiieed d crr»*riJ 
tmuCn and had b*e» atnewoTTbek t«e the jwd )e*f ‘ 
d rwy U«n*r> > 

Hjawanurn re^ eaW tbe WViwfu ewentaJ een'i'CT 

4tv4 t* Tbe i|p tib e aa \ hitrbfr dnmf petawt^T*?* 
aa operam tear m tbe natt uwifml rer** i** " 
dderl i d et u aq j rr — ' rin tftt ^ 

h>^ load jtldif lewjt \m ■' ^ 
iwnrrptan on tie (fat bat at oeenal m tW T » 
ratht laol add eoaid at* be ttkrti tbe ba «o* *«‘W 
ib(lil conero nc cor at nctan Tbert d rek • { 
optic UTriby Ibtltl epOc ib»c aarr-ii] TternMni 
ojrtrt rtarled cnly iii*1dh fa* btbt »*d • 
datne n*rT u tcaal para^fW *ba r«M ^ 

and pamu d tW nji d aad tk etnn T 
ti«bt pt^l The am aad lectad di 
tnjemiiai nrri ere aarttienc lb* th-rJ y taa 
bTprdbetK TWro u cterwal aredeia to* 
t^ wiaaticitnrr rwiorteo oa tbe nabt- . 

Romtffotatram d he »b*B »i^rd mM 
eeenoa ob oratie^ arrai d ctlofiealaa » * 
(UraseOar ant leatrewaJ reinoat 
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Fig 3 Basilar osteochondroma, ansmg from the nght parasellar region Case i 
a. Diagram showing the tumor projected on the base of the skull Attachment of 
tumor is cross-hatched b Draiving to show operative incision and osteoplastic flap 
c, Tumor exposed at operation, after partial resection of the right temporal lobe 


Par^Ta^e calcifying chondroma in the right 

June 30i 1928, under loca' 
phstir ^ Cushing A nght temporal osteo- 

inoMnn turned and the dura uas opened Aftei 

chonrim™ second temporal com olution, a hard nodulai 
The exposed, ansmg from the base of the skuU 

of the fismly attached to the tentonum and flooi 

sphennMei fos^ It extended forward bejond th< 
ning uhich was eroded, and postenorlj to th( 


incisura tentoni The neoplasm u as remov ed bj piecemeal 
enucleation, and u eighed 285 grams Considerable hemor 
rhage from the base presumablj from an cn’argcd middle 
meningeal artery, uas controlled b> implants of muscle 
Histologic reports The fresh speamen examined by 
supraxntal technique, shou ed the picture of a chondroma 
This -n as confirmed by stained preparations which rev ealed 
irregular islands of cartilaginous cells surrounded by a 
collagenous or muanous mntnx The neoplasm was con- 
sidered as a nonencapsulated chondroma hkelj to recur 




Tbr puou ibrnnl loUl n«kt •!(» 

ermUm, bet her bevlafltc* en rdmttl for 4 tMDthft. 
Twy tbn rermrTTd 4 od tben m lir^l |«^i ■ Mb'* i J iti 
•oniiEl •nmlopr aL|cu Wtm tb* petnt n >r-cs 
usuMd jm iSirr crmtxn. tW ««b<nnicirkl dMn>- 
|>f J H ubolrnf Ibenjcklt} •• Um and tboetd 
Dnrofmraljbc Lmim* Tbm rrr ofitx trofiliy and 
tftapfiral hrrwirwTwa ao tba tcfL Tbt nabt jd 4tii, 5tfc. 
xod cak Berta m cxxsjieitif fmafyirA mod the jib 
and Stb WTM* pajda: Cnsi-ap roratfravTanabontd 
mcnafc td parWOv crca fcjj tk partnl dntractlee of 
the nfb) lr*«T i^ikfnoHlai mt and petxtiei af«a. TW 
cakrlrttiiv ai«a bad nova W and Ux «KrT cfcp* «t¥ 
dr^dsfrd m enfamoe ( |« rT Viu » fion Endeatljr tW 
tanu bad ir cu rrfd and ntfaded (oraard rovnd tb* 
ckuBs aa rS a* pn*teTicid]r lat the cmbcOefiaatDM 
an(te Ok oratb Uirr tW patKot <Wlb aarrpartfd 
N aXoprj aa abtazafd 

Tbr atm U»a daraomof tbedi<a*a lalbMpattral 
ca*e aa 7 yraxi 

Cait 4 Bertha 5 C of Mtckafan 
ftaaaJe a(td w >car» aa rrffrml by Dr W D To*il»j 
blaOaod. Mxbiru 


ralMst Milrrtd an anta aa<ct if pvw 4 tK 
jd and 4 lk tra^al tenn dbnat Mat*r»'<nt*^ 
ckaacc* (f Ihr atalL To&wbecad anean«ef 

ora^arltTj aa ao^wetad and Ibe riaW c»*'a 00^ 

artery aak^rd T lady laaatia Jkt aoari. tyt*--*! 
ri*kl ea rmoti a»a» ijuihi — ■ erwa*' hw 
boo and calofratjopa b Ibe dinrt |*r»KOir k^ W 
drvebped. Datn^dufk craiucaoa^ « ^aito^ a •* 
tmUrtsi rraeBMl tJ a> wt r uhn l catteckeadr^j* ■•' 
evna u tcrrjaipinbed rtk aj -f t f atr rd d 
Sbe* adriwiKt, the palxml kad radntd bvn 1^ 
■ded ■KnaUtal adiTmior lor nwtJ few W ^ 

hoWlal «t,D«/idr«, fliaiiekadiadKT^pan 

and abtn tW rtakt fje. rT”^ “ tf; 

Three d jn aflrr oaart af Mia, tka naki an® r^ 
dracarad aid becaae poSr ttmfcaaa dr%t*T*'^ ” j 

of ttx rt«kt rr* bonn U UtL Ln a aa a fim 
amrieid (*nam d nytt fi and 4tk mmaJ * !>^L 
othtT araieiofa: aaaaJatatm. RorntT ■*»'“* " 
than m Kiwi. , , ■ - ,r- 

Tha patxat aj -eeti aaam « w.ti* ^ ^ 

naardamd af infraaKd pan b ika ■»*’ 

areal I addrtro* to tU pared* b jd aid 






c 

Fig 5 Histologic sections of osteochondromas a Case i, osteochondroma, b, 
Case 4, osteochondromyxosarcoma, c, Case 6 , osteochondroma 


nerve and supraorbital hyper A tentative diagnosis of infrachnoid aneurysm of the 
“Sain retumpH n Two months later, the patient right internal caroUd artery w as made Artenography of 

pain in .Lp™ Peiause of the almost conbnuous and severe the nght common carotid artery failed to demonstrate the 

pens. Pam n?t oi'bital temporal, and malar re mtemal carotid, but showed filhng only of the external 

pliotophobia carotid The roentgenograms also revealed a small flake 

n oia Ubjective chnical findings were unchanged of calcium m the nght parasellar area which was then 
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bUTT»rt«l ai tuMC In lie waH c 4 the a tot y^tm 

LV «« o< ll« c«n»an canJtU artety peihe a^ tmt 
aAonM DO rehef 

The ja Drat i* M vea cstS year bter (Mareli t 
44 ) '^be then '•tated that aJlrTtif ni ir a rrl wie Tit «■■»>»>» , 
the pihi in tW nylit ivir ed her Wad Wd fccewte oa- 
beanl:^ One awnlh (vVe to tWi k*t Wt, >«iBb»ea 
dnriyni wrr the gh Mc)e 0/ the fsreWad aad cWrk. 
aad raret of the rich ej had hmcae rrypooe 

LaacuaDne rrtealed ihefoQoabt ratieat aaaeoiTer 
bf (na 'e\ere paia 1 a th« rirht fmUl, tmpoeaL a^ 
etakr aerav and cooirfaioed of BBxra aad pirtafiM^da 
The njcht (naporal aad HTnnrixtal rntam area lerMbr 
to perroi^rci Fhe rifht atvar eyehd thpaa d ptoai and 
edma. litihl erryibOiUBai U noted oa the rigtbt. 
Sr(n* cf ia>of\rToent of artoM craaiai oeev ea ere roet- 
fleied to tW ntht kda ai (ofkia llypovda nwiad ir- 
d«et)o« cd Iral acDlljr ( /to Dfht rya) coeicraufc eoa 
Unctn cf rwul WId k enh^td ifiot and tSakt 
paDCT of cyita: <t V' DAai pan)} aa of tW yd. atW and Oth 
ctaAial oen r« TW n«ht coro^ trtr r at ahdbWd and 
ah (aevi rf fnMtw era marhetfly tQennoWd la tba 
am tnyyihtd \n the ftnt tnamniaal cWAwn and Dodirr 
atdy unf^ind m that cd the aerood dnKion TWfa aa 
■ho a&yh tnj pbr «od ealaett of the rriaerh'afiiiT' 
nvvtrt On the Mt aUe, the dcrp rrdrtft of tW aUon 
tart err d/yhUy taemvd aod powtrra BiMnefl fn 
atehrited. 

KoratfonenjEMof iheelaQ mrakderte«-dv dewoe 
Uon d the ada tamcv ipbraonlal kiav baadar bone 
ad ordWi pvta of tbe door of (he ngkt afcUk Com 
T hen m dea^ eaVnflratjoat in tW |kt pam " " 
rtfm rTteadraif the inner pvona •^iheofbt 
dk to"** ihxh^ beyand the taadant tf a hi. 

Oufitov Th pnmnt ^areepa af earood aneaty — 
aa aoa eBDadeRd anteonhW aad ntbl rn»<eDar 
oateoekoiMlrwarcEKaa at acnpectrd 
OpmOen a« petitraMd ae Maeeb yo, 441. aader 
mmanectheaca. by l>r C f Lett \ pteM i d treoto- 
teesoral 9<teef)LiatK ftifi at raroed and roaDUned lb 
■Orteinprieal dermyi mIhi MtertWdara worewfL 
tW braia Onraed tevie aobartchnoad kaaneit aod at 
ander no ormaed IraBoo I y^ecDao of the cbijtaial 
regtna m raVd lha ntht ootir nm to be diydared foe 
■rd Uter mertun of tne kparr thnd of the aatemn 
r«/1 td the ftcpmlMir aa m/adm) amor airtrered 
at be tneditj pajl of lha ncfat aitcVlie ('■m Tbe Iraxw 
the mJe j pWs uv) feli aofl, al«t»( dnrraast 
V^anDee rieUed bronanh yrUlinont tomor uaoe 
Themirm Coe bohnay dan si acwi (hia erpaBay (hr 
VDorah ■ooiaT ^rrtacr of (he tsaiar mer htch the 
toil and pero^ trttemtuJ branchrt rtr cinHedrfmhIy 
tlrtuhfd and rirs led TborDervet ert rrarctad The 
rrm-.-r mmed l aeceaeial and by eocDoe It at 
panl) i:rUli»*B nd otncino«j« fmrtly fiteotta. and |«f1Jy 


caioaJTOo» I ctiewfcd far alo the ipheBotd and baaltr 
booetand adrd the tphontdal «nat acrott tbe Didbiie 
Tol^ rrrnmal at tbviamtfr anpoanbie The hr|ce r«« 
bed of the omce cased c o eoaderatf} necrsitstiiic tbe 
imTtMo rf nwacle itamn 

llifinfcop opoet TW epertln nie cip ena bad the 
atrortore d an odeocbaDdiuByiuaameaa of atubn 
-rOalan > hs b 

t»:ep» Ige mild mperhcii) acred tnJectiaD Wh 


beaJrd under anlUtbumla cmlmcfit the psOenl Dwdt 
p 't d recen en and at dtathttyed 10 diTt after e^»mtir« 
Pam Baa« amutnx nd phcptophchta had rented cwn 
[Wte)} \ pvitl artut} ixifroc rd to 40 Tbcrt at era 

[dr(r taerJ hr^ re the »e»4 and aerreid (k\ latooi af iW npht 
Lni cemuaJ nerc nd W total cph haliayihjna perstted 


eo^teenoyTacar, choaed the merv« 
tfan af the to«< td the tlal u Wure tJnttiit tts i*. 

^ tlheWt^oftWTb»i/b^ 

«Wf peofreadonoflieW^Wr^ 

the Wft r> a* tuhr and there u Wfi 
tcnprira! .^nadrasUc defect ef tbe left iW bU her 
midHennaiinM rrccaW ref u lt w c tad (wtWr cBm 
of tbe nCncraaial rairftoalWi. 


In Ibn foJlowtnjt caue the isframniil chov 
diTMaa rm a nanl/e$UiVm of jrmmEfrJ (lv«. 
dfcaoatotls. 


Cut j. Cordcns 11 r U c< MidenB \4 

();«}. Bale ajitd r\aiv at reterml hr Dr be»Wl 
JatLttor Uxbfftn bliillJi(de ncleecktalnsar «f re* 
W and peWt bad been yetmt Ut meet ti\a yean 
Tbrra had ben rrrwBt kmtl ryadnaw rf t M-tbr 
dcntirB, th lntja«rSaf and Ktr c — B ir nkWtm. 
^(ontal aaUtyfatXlc craniotociy ith panul mntl if 
trtmc&ar mectrbeodrEcs at periemrd fVnk ar 
evrrd OQUfdr cf tbe bo^rrtal. Brstb ahn tpn il rs 
\ l°t*T ** jrrkrtartt 

TW paDenl ntohied rathrfopcal {ract«e U tK 
dltbt Iraar I (be aa* cf 5 ynn I nulrw mCar 
dothyed I Ibechata) part M the mht dLu beak tt 
Ayennofd One tear ei Ur pan and eaefbnr errand « 
Uar etd (rertve till Extamwa ihra ( iWaid 
bony band Mr&oy cf the pmoMi pertaa tf <W aef 
fcKV aM) KiUmalWBinea t tbe loner end d Ae 
nyht Diaa RoenitnacriBe mnirri ftirM tnr d 
bM d e M inc tb a tM rnlbekceal ca)r9nir«td iWH 
(c brem, rirbl fr*nr fiWar bead, and tiaa l^ln 
tncf lWlan«eflbefnBsAari*cd m>AJe>tnbn 
drmi. A/irr li^daniatke ^ bse |yafu iW ftiretl 
man end and u nc« beatd «f cabl ytanWer Si 

■BBtba pnor to arbnfaacB. fat notnd procn9>a 

cf vMon nf the rubt ty andUlo datormdD dtk 
Wtryr 

CarfAitwa mealed oeltirfe brndnau rflberri 
ley Tk* ley aa ahoruned. w to lie **d le«cr»l He 
tnrt TWre ere aVo Bnltifk ea rrwret 1 laii^' ns 
ef the oral ra hy Searobecie »™ cantor^ *• 

chiayea cf the opoe ratW* > \Vaal »cie«y » 1*" 
to 6/jo. left c} aid 6 to. rf«ht eye Tk rmil •»* 
ahem^ tebural rabal trr i t f — 1 and leadenry to k 
tenpera] beraaaar^sa lb topen*ronrd conewtre: c» 
atnrtjaa. Bofh cptJc Atea rre aimemUy rah 

Roent y ep C Ttaaa* cf the tlall irvcaVd I*. , _ 
aoterme and pu^enor dnjod pean»«ea 


Uryemeal fbem ere amt cf dea-e 

tie eeCa citenduy to the msreflar and left fan*'* 




D^mo^ U ratmjefhr aaf 

eon at e n^ ected. TV rlaailii* «t)erT *1 
cneim'trtfii a* iiaVtei»Jmt hsse 
()peT»tx« aa perfmoed m K ft . 

tSa aneaahena: by Dr it U ftrt. i 
otteotfa-W ftjp a* tonjed and IV 
e-g w d TW binn aafeoad ' ** 

b) aneacanailitedeitJadarilto 

eapaote pemincea traen^ (rrS 
Thn neotiasi armed eetfi 
chaietd prorCTea ll ti**l m 

. •.nW.rrW 

fratnet f 


Sed^firr^W^ 
•ar UtrrsO+nd" 
It nermed {-.cri-^ 
3t bm tk 
acaJ fere 1 to k bn 


lUMiAm rtpret The trance 
drama The •^'eamerj alvi ctstareed w 
nre-mal anterve picaitary bJw 
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Mthough there was no immediate improvement of 
vision, the patient made a seemingly uneventful recovery 
ind was discharged from the hospital, 25 days after opera- 
tion A week later, however, the patient’s mother de- 
scribed his condition as “evtremely weak” and shortly 
thereafter his death w as reported by the refemng physiaan 
ho autops) was obtained It was suspected that this pa- 
hent mi^ht have died from postoperative cachexia hypo- 
physiopnva 


Primanh exlracramal osteochondromas of the 
ethmoidal or sphenoidal regions with secondary 
intracranial extension 


Case 6 Claire C,U of Michigan Hospital, No 425277, 
female, aged 37 years, was referred by Dr C King, Toledo, 
Ohio PaPent presented an osteochondroma of the left 
manllar) antrum, floor of orbit, and ethmoidj of 17 
J ears’ duration First evidence of intracranial involve 
ment vras 7 years after onset, definite signs of nght para 
sellar lesion appeared a j ear later Trigeminal rhizotomy 
was done for intractable pain Extensive extradural and 
intradural spread of neoplasm noted at the base of the skull 
Pahent is still alive 17 years aher onset, with multiple 
cranial nerv e palsies 

In 192;, 13 years poor to adrmssion, an osteochondroma 
was remov ed f rom theleftmaxiUaryantrum, the tumor had 
invaded the floor of the orbit and the ethmoid cells Vision 
oI the left eye failed shortly after operation Six years 
(vf^ a recurrent tumor was removed from the 

tihmoid and sphenoid sinuses and deep x ray therapy was 
^'"Li f (^932) roentgenograms of the skull 

snoffri for the first time erosion of the nght antenor 
It Ml H°tess indicative of intracramal extension In 
the folloinng year (1933) roentgenograms showed destruc 
non of the postenor wall of the nght orbit (major sphe 
noioal wing) and nght parasellar erosion and calafication 
two jears later (1935), sclerotic and prohferative changes 
were noted m the sphenoid body and at the root of die 
nasopharj'nx There was also involvement of the nght 
rental and maxillary sinuses In 1937 one jear pnor to 
right eye declined graduallj One 
onth before entrance, severe tngeminal pains developed 
'oivnng mainlv the nght second division 

revealed the follownng The dilated nght 
hardlj to hght, the left pupil showed sluggish 
r^nse vision was markedly reduced bilaterally (on the 
iml I B^™tis opacities) The nght fundus was nor- 
arrfl ^ could not be seen Except for comeal 
invA?”^ right, there was no other tngeminal 

involvement 

skull revealed extensiv e destruc 
elhm a li" Pi'n'Enration of the sphenoid body (Iig 4, a) 
ertwin™ J*’ other paranasal sinuses There were 

‘rlbr're^o calcifications in the nght para 

I^ccurrent osteochondroma of the paranasal 
cranni involvement of the base of the skull and intra 
Qdcd , fo the nght parasellar area It was de 

patient’s pam by tngeminal rhizotomj 
'”''1 on Jul> 29 103S under local 

,Dr M M PeeL The region of the nght 
exposed by the usual subtemporal 
openrA ,, ’’PP''°nch When the tngeminal sheath was 
pclalinn,,. ^ ganglion was found to be surrounded bj 
cpincii basilar dura was then vndelv 

I'ostenni-N ■tl exploration earned far antenorlj and 
'lural infift Incrc was diffuse intradural as well as extra 
- , k Inmor from the postenor to the ante 


fossa where the 


neoplasm w as largest Approximatelv 


30 grams of neoplastic tissue was removed The entire 
gassenan ganglion and the adjoining motor root were 
resected 

Histologic report The specimen showed an osteochon 
droma with locally infiltrative tendenev The gassenan 
ganghon was surrounded, but not invaded, by tumor 
(Fig 3. c) 

Following operation the patient was free from pain 
There was not only total sensorj and motor tngeminal 
paralysis but also complete external and internal ophthal 
moplegia and bhndness on the nght Subsequently, the 
patient w as repeatedly re exammed The paraljssis of the 
nght 2d to 6th cramal nerves remained unchanged Two 
years after operation she developed nght sided otitis 
media and dacryocystiPs Six months later January 14, 
1941, a nght Caldwell Luc operation was performed and 
tumor of the nght maxillary antrum was found to extend 
into the orbit ethmoid, lateral wall of nose and penton- 
sillar region After this intervention, transitory cerebro- 
spinal rhinorrhea with simis of meningeal imtation 
developed, but this subsided after sulfanilamide therapy 
The patient returned to the hospital in July, 1942, com- 
plaimng of severe nght temporal headaches Examination 
revealed no change in her neurologic and roentgenographic 
findings but re exploration disclosed a recurrent tumor 
and a small subtemporal epidural abscess which apparently 
onginated from a chronic otitis media The entire ob- 
served duraPon of the disease w as more than 173 ears 

Case 7 Dagmar T , U of Michigan Hospital, No 
309608, female, aged 20 years, was referred by Dr K B 
Babcock Detroit, Michigan Patient had an osteochon 
droma of the left frontoetbmoidal region, with 4 months’ 
history Operation was done with apparently total re 
moval of tumor spreading to the antenor cranial fossa and 
paranasal sinuses Small subcutaneous recurrence was 
removed 4 months later There were signs of intracranial 
recurrence after 3 months A third operation revealed 
sarcomatous recurrence infiltrating the scalp dura and 
brain with extension to the nasal cavity Death resulted 
from memngips, i month after last operation No autopsy 
was performed 

Four months prior to admission, the patient noticed a 
swelling on the left side of the forehead which was asso- 
ciated with dull headache, and later on, with diplopia 
Biopsy of the lesion elsewhere showed the tumor to be a 
chondroma After deep x ray therapy, the neoplasm began 
to grow more rapidly 

Examinapon show ed the followang There w as a tumor 
the size of an orange at the left side of the forehead, 
supraorbital ndge and bndge of the nose The mass 
which had the consistency of hard rubber, was firmly 
attached to its bony base The overlying skin was intact 
and not tender to pressure The tumor displaced the left 
eve downward and outw ard, and caused slight edema of the 
left upper lid There was also exopthalmos on the left 
(left eye 20 millimeters, nght eye 13 millimeters) The left 
supenor rectus and mfenor oblique w ere paretic Exami 
nation of the left fundus revealed reUnal detachment in 
the region of the supenor temporal vessels and venous 
engorgement 

Roentgenograms of the skull rev ealed a neoplasm eroding 
the left frontal bone the frontal sinuses (especially the 
left one) the ethmoids and the roof and medial wall of 
the left orbit Extensiv c calafications w ere present within 
the tumor (Fig= 4 b and c) 

Diagnosis Osteochondroma (or osteochondrosarcoma) 
of the left frontal and ethmoidal bones with intranasal 
orbital and intracranial extension 

Operation was performed on \pnl 14 1933 under ether 
inesthcsia bv Dr M M Pect \fter a large frontil scalp 
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m the postenor parasellar region It was at- 
tached to one side of the chvns and the corre- 
sponding postenor chnoid process (Fig 3, a) and 
spread to the base of the greater sphenoidal wing 
and adjacent bone bj' expansion rather than by 
actual invasion (Case 3) At first, the growth was 
entirel) extradv^, but later it protruded into 
the cranial cavity bv penetrating the dura (Case i) 
Leptomeninges and brain were indented and dis- 
placed, but not invaded 

The fifth case in our first group (Case 5) must 
be given special consideration since the basal 
osteochondroma was but one manifestation of 
generalized chondromatosis There are two simi- 
lar obsenations recorded in the hterature (Clark, 
Lupo), but the vahdity of these appears dubious, 

, because thex were not verified The objection 
might be raised here that locahzation at the base 
of the skuU IS merelj' inadental in general chon- 
dromatosis, x'et it cannot be overlooked that in all 
3 mstanCes the chondroma of the sphenoid repre- 
sented the only cramal locahzation 
In the second group, pnmartly exlracramal tu- 
rnon, there are 2 examples in our senes (Cases 
6 and 7) In these 2 cases, and in similar observa- 
tions reported by Tomgiam, Wolf and Echhn, 
Menne and Frank, and others, the tumor arose in 
the sphenoidal or ethmoidal region and developed 
niauily m an extracramal direction, at an ad- 
vanced stage, however, it also mvaded the cranial 
cant}' Thus m Case 6, the osteochondroma pre- 
sumably ongmated unilaterally m the postenor 
parts of the ethmoid and was first detected in the 
correspondmg maxillary antrum Later on the 
UMplasm spread through the ethmoidal cells and 
^henoidal sinus to the other side where it pene- 
tated the base of the skuU in the parasellar area 
Case 7 IS an example of a more antenorly placed 
csion which developed m the frontoethmoidal 
^rea and invaded the orbit, the upper parts of the 
Msal cant!', and the floor of the antenor cramal 
tils instance the mahgnant (sarcoma- 
“^^t:ter of the lesion was demonstrated by 
latutration of scalp and brain A similar case was 
a^bed by Menne and Frank. In Tomgiani’s 
If 6nt the chondroma apparently ongmated in 
^Pti^noidal sinus and extended intracramally, 
the sella turcica Wolf and Echhn 
la TO observation at autopsy of a 

inn of the sphenoidal region, extend- 

'Dgmto the nasopharynx 

rpvM? of basal osteochondromas is 

j, 1 u T charactenstic site It is highly 
of th^° ^ 1 tumors develop from residuals 

onir ^ pnmordial cranium Embry- 

t^rtuaginous rests with future neoplastic 


propensities may be retained, either in suture hues 
or in areas between centers of ossification Thus, 
one may expect foci of neoplastic growth at the 
junction of the sphenoid body with the greater 
wing of the sphenoid and petrous apex (Cases i, 
2, 3, and 4), or at the junction of the ethmoid with 
the sphenoid body (Case 6), or at the fronto- 
ethmoidal border (Case 7) It is also conceivable 
that chondromas mav arise from heterotopic 
cartilaginous material withm the mucous mem- 
branes of the paranasal sinuses 

The pathogenesis of basal osteochondromas 
should not be discussed without mentiomng their 
relationship to the chordomas The latter va- 
riety of tumor IS derived from the notoohord, a 
forerunner of the embryomc (cartilaginous) axial 
skeleton It is interesting to note that chordomas 
are found m a location similar to that of osteo- 
chondromas, viz at the junction of the basisphe- 
noid with the basiocciput 

The histologic picture of basal osteochon- 
dromas is generally characteristic, although it 
may exhibit considerable variations Some neo- 
plasms are almost entirely composed of mature 
cartilage (chondroma), others contain elements 
of adult or embryonic mesenchj'mal tissue (fibro- 
chondroma, myxochondroma, respectively) (Fig 
c, b) As a rule, areas of ossification are present 
(osteochondroma— Figs 5, a and 5, c) and also 
degenerative changes suci as calafication or 
mucmous degeneration Some chondromas are 
acellular and noninfiltrative, others are highly 
cellular, poorly differentiated, and grow m a 
mahgnant fashion (chondrosarcoma — Case 7) 
Occasionally, a relatively benign osteochondroma 
may undergo progressive anaplastic differentia- 
tion mto a mahgnant osteochondrosarcoma (Case 
7, Figs 6, a and b) 

CLINICAL AND DIAGNOSTIC CONSIDERATIONS 

Incidence and duration of symptoms Basilar 
osteochondromas occur possibly more often in the 
female sex, but the number of observations is too 
small to permit accurate statistical evaluation 
As a rule, these neoplasms become chnicaUy 
manifest in young adults, between the ages of 20 
and 30 Their rate of growth is slow, hence a 
chm^ course over 10 or even 20 years is not im- 
usual If, on the other hand, the tumor becomes 
mahgnant, the course is hkely to be rapid (i 
year in Case 7) 

Neurologic symptomatology The intracramal 
osteochondroma of the sphenoid produces a char- 
acteristic clmical syndrome As a result of the 
parasellar location of the lesion, the structures in 
the wall of the cavernous smus are affected at an 
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cflri\ ittipt. Pairtea of Ibe ^d, 4lh jth, and 6th 
cninkl nerves are neariy aJwt\a denwnslrabk. 
The lesfoo of the oculotnst r nm'c mas reraala 
Inctcnplrtc and ipaie the roediaj rectus and tba 
krxtor paJpebnc sapcTioria. NeutaWc nalna la 
the dUtHbutioc ot tne ofphthalndc ohiiMn and 
dflnhnitioQ of cnmeal redex are eariv djoa of 
Uitembul fumlv-cmest. Senaatr km h moalty 
moat nuried in the first tiiffemhal dhdsloa and 
least In the third (GtUmh. Mt when the tttmor 
hai attamcd a lar|:e ibe and cocnprcacs the 
psacrtm gangCon, ^ trlgeralnal branches lodod- 
mg the tootoc root mar be equaDr affected. 
9 aip tnreinlnal pahis should be cQffemitiatcd 
from the duHcr and throbbing headaches dkiled 
by frritaUon of the highlr soiallh'e doia of the 
base and the casmoos finaos. This doral pain 
is referred to the IpsQatersl forehead, lempte 
ocdput, and behind the e^-e lu freqcMt aaao- 
daticm srlth nacrtea nd vomhhig (b Case 4) 
probably is a local meoiagoragal re^ pbcmn- 
cnon and ihoold not be interpreted as ertdenceof 
Inoeased intracranial pressure la fact, baaal 
o ateo cboodromas rarely piroduce definite rigos of 
increaaed intnoaojal preasore and U only 
is the advanced stage. This is explained tliie 
tloir fTtnrth rate ari the extadu^ loaiM «f 
than oeoplasms. Since N'enous man to the 
csTeraous dans b meetanlcailv impaired by the 
ttuDor thrombotk oi i xm s u ma) occur an evTot 
which b iadbated by rodden boeue of emual 
nem lavohnDeiit exophthalmoa, local edema, 
and venous stads of e^eUds. Sooner or later the 
optic pathway also bccornei LmpllcitetL Depeod* 
Liig opoa the duectloQ a! neopUitic growth, optic 
nerve, or optic tract mar suffer from local 

p t ese m c In tnon anteriodv placed ksfons, a 
ffihitql syndrome with optic stroobv b Hlely 
to develop at an early stage (Case $) Id tamon 
extending more poMeriorlv aud upward bo- 
raoii>'mous bembnapsla. doe to compreMioa of the 
optic tract, ouy resolt (Case 1) LarM oateo- 
CDoodrccas Inevltahlr encraacfa upon the hrpo- 
ph>'ib and hs stalk, tbe hypo thalamic regVn. the 
medal portioQ of the temporal lobe odthecrre- 
baJ p^onde. Cone»fpondinfi> a pitoltaiy 
hypothalamic i>TtdraDe mar dmiop and can be 
recognlxed by the p r es c u ce of obesltr polyuria, 
pofydipab Iropoteotia, or ameDorrhes, and 
drowsinma (sa In Caae i and m the obaerrationa 
of Paleari and Torrigianl) In twoof oarohserTa 
tkiDS (Cam 1 and 3) peaxHar ttacLs a ere ootcd, 
characterired by ■egetalhr (parasympalhetic) 
phenomena, tioriescrfbable senMtloo of fear sntb- 
oul lowwlsg cd CDOScioosnesa. These seixares 
Bright hare been coovnlshr equhaleots and 


evoked cither br hcpothahiak: sOnnUrio* I i*. 
to^ enflrp^ or perhspa br 
dis^rge (at)-pfcal nnonate iltacUn, 
eraUe to oxopretrioo of the mrbrsl redndn 
art tnuafly sDghl and cUnlcaDy mogmahk I 
minimal cooUakiteni henriparWj *fik boa^ 
deep reflexes. At sn sdnr>^ stage, the n]W)i 3 . 
log rsatcochoodrosna CTtends ihromh tie iedns 
tentoril Into the posterior fom cawfri rwrwt 
of the 7 th and Sth cranial om-ei (Ctwt j wad A 
Primarily cxlracraaial osteochaiadrwau of tfc 
et hm oida l or spbewddal regwoi prodace res. 
ixfo^fignsoaK In ihehterphawicf tlie<P«^ 
At first, the lymptomatologr b rather ssekar* 

terisde and Indicative of an erpan<h e or oUiTK 

thr lesion of the paranasal titrwi. Tbeoraphn 
nay b e to me dirwtir vbQjle by ihiampr 
Mocnceks, infcctioDS of the on juJ e J riipwi, 
dadyoo.'itlUs arid ocfaf tal ceCuIitis are ocrasnai 
CTCufJcatlops which obsc ai e the cliatca] pvtam. 
ii the tnmor invades the orbit, the eye bo^ ul 
b dis^ced downward sad outward, the sc 
mmung for dblocfa and bfnrrtd ririta Qkn 
the neoptasm final] penrtntes into the axuri 
carity the optic nerve b the fint stntctut to he 
enne affected. Thb b naniieued by rips cf 
retrobullai neicrHis and. bter byepsatnffi^ 
and bDndneaa. Doaterior e Tlaafep af thi tsm 
thmusb tbe pteryfcnlatine fosm and ■perier 
orbhai fisme towara the paasrihr nglm 3 
prodace bvcfvfiaent cf the 3d, 4th, yth (fiat tad 
secnod drriiloQS) and 6tb mnial Benrt. 

R*fMtieM*frw]^k nt*i The jimesce d haal 
oatrochoodromas fa revealed by InrsHreri enahi 
of booe twnbined with dense qaldficatJoeis b tie 
tiiJi»r(Fj^l sand 4) Intmmnlalfffteie^ 
oateochondroeBai produce mote or leto mA« 
parasellar crosioo, Le^ anDatetal destreclixi w 
thlruung cf dlnofd proc es aes, and aiirtimiiw 
eroaiDO of the mesial portico of the lewer q*- 
Doi^ wing and of the petreeaspci (Ceses 3 sei 
4) ElhmiMdal ostcoAoodrotBas any 
ethmofdaJ booes, the floor cf the aatenoe 1^ 
and the mcdMl nidi oi the cetbH. (Ca* 7) 

catiocs In oateodwTKlfonai are either arnacrdM 

«ai« flakes (Figs. I ,a band4 b.c)oftbeT^ 
be so dense as to simulate csncetfani b" 
oo tuning the entire tumor mass (Hg*. ***’■’ 
OiMtmKit. Tbe cEsgnosfa cf <ate«l)«dram 

srising froenthebaseoftbeiknflciate^ 

before operstsoo. Since psnseQailesi«I»^ 
« cfaarsctcfHtic cLnlol nndrome ^ ^JZ 
amint ly Vxalired, bol h may be 
to sjceruj tbe pathofagical t>pe « , 

peienl The (oQowfag coodjt^w»< t' 
dlfferentated from the ostericbot«frcem 



LIST OSTEOCHONDROMAS ARISING FROM THE BASE OF THE SKULL 491 


1 The subchnoid (parasellar) aneurysm of the 
internal carotid artery may be associated with 
similar neurologic signs/ but its history is usually 
shorter and the onset of symptoms more abrupt, 
furthermore it is hkely to occur in older in- 
dmduals Calafied aneurysms show smooth 
round contours, sometimes only a semicircular 
line of calcification The differential diagnosis can 
be made with certainty by arteriography 

2 Parasellar meningiomas, ansing either from 
the antenor chnoid process, lateral wall of cav- 
ernous sinus or gasserian sheath (“gasseropetrosal 
meningiomas”) are apt to cause earher and more 
marked visual changes Meningiomas of the inner 
portion of the lesser sphenoidal wmg and antenor 
dmoid process produce early ipsilateral optic 
atrophy with visual field changes, later on a 
Foster Kennedy syndrome, gasseropetrosal tu- 
mors cause bilateral papilledema Basal menm- 
giomas often show localized hyperostoses at the 
point of their attachment, but they are less fre- 
quently calcified than chondromas Calcareous 
shadows m memngiomas are usually fimer and 
more uniform than those present in osteochon- 
dromas 

3 Craniopharyngiomas occur in patients of a 
younger age than do osteochondromas They 
nearly always affect the optic pathways and the 
hypophyseal-hypothalamic area, and commonly 
produce signs of increased intracramal pressure, 
but encroach less often on other cranial nerves 
Roentgenologically, they are characterized by 
intrasellar or extrasellar, but not parasellar ero- 
sion and by fine granular mtrasellar or suprasellar 
calcifications which, as a rule, he in the midhne 

4 Chordomas may exhibit a symptomatology 
rcsembhng that of osteochondromas Their 
course is shorter, however, with a greater tend- 
ency to affect cramal nerves bilaterally and to in- 
yade the posterior fossa These tumors may lead 

0 considerable destruction of bone but do not 
calcify 

Pnmanly extracranial osteochondromas can- 
Do be differentiated chnicaUy from other neo- 
P s^ invading the base of the skuU and para- 

sal sinuses, but their charactenstic roentgeno- 
appearance may penmt an anatomic 

treatment and prognosis 

Since osteochondromas do not re- 
omm radiation, surgical treatment is the onlv 
sing form of therapy Pnmarily mtra- 
ai osteochondromas must be dealt with by 

y** mistaken for an aneurysm before deSnite 
^re Tuibk in the roentgenogram 


neurosurgical methods Unfortunately, it is rather 
difficult to expose the postenor parasellar region 
from which most of these tumors arise An extra- 
dural subtemporal approach, as is customary in 
tngemmal rhizotomy, rarely affords suffiaent 
exposure, unless the lesion is small The usual 
exploration of the pituitary region by a frontal 
osteoplastic flap is hkewise inadequate, since it 
permits inspection only of the antenor parasellar 
area Much better access to the parasellar region 
is obtained by a low frontotemporal osteoplastic 
craniotomy combined with subtemporal decom- 
pression Since intracranial pressure is usually 
not high, the outer margm of the lesion may be 
disclosed by intradural elevation of the temporal 
lobe, but hardly sufficient room is obtained in 
this manner for safe and complete removal of the 
neoplasm It is, therefore, advisable to resect 
the antenor and infenor parts of the temporal 
lobe to uncover the deep seated tumor (Figs 3, b 
and c) Technical difficulties of the operation are 
caused by the extradural and intradural expansion 
of the tumor, and by its intimate relationship to 
various cranial nerves, cavernous sinus, and to 
the internal carotid artery Although the neo- 
plasm itself may be completely avascular, detach- 
ment from its base may cause considerable 
hemorrhage, mostly from the middle menmgeal 
artery and from venous radicak of the cavernous 
sinus and sufienor petrosal sinus Most osteo- 
chondromas are easily broken up dunng removal, 
due to their brittle consistency This facihtates 
their piecemeal removal, but it also increases the 
hkelihood of incomplete extirpation It is almost 
unavoidable that attempted radical removal of 
these tumors should be followed bv at least a 
temporary increase of cramal nerve palsies (Cases 
I, 2, and 3) 

In pnmanly extracranial osteochondromas of 
the ethmoid of sphenoid, rhmologic methods of 
treatment are indicated and complete eradication 
possible, as long as they are small and confined 
to the paranasal sinuses Large neoplasms, how- 
ever, with extensive involvement of the orbit and 
intracranial cavity offer a very poor operative 
prospiect Combined intracranial and nasal api- 
proach was attempted in Case 7 and afforded a 
good exposure of the lesion It should be men- 
tioned that such an operation inevitably estab- 
lishes a wide communication between the nasal 
and intracranial cavities with all its dangerous 
consequences, such as postoperative cerebrospinal 
rhinorrhea and ascending menmgeal infection On 
the other hand, the use of sulfonamides has con- 
siderably lessened the peril of these dreaded com- 
phcations at the present time 
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li iru lUltd liat the D(e expect 
taev oi batfhr oUeodwodroaus miy be e iooe 
one cvw wilhoot operitkn In Uct, the nit a 
^Totrth iia> be n iljjv that the ntophxm appoui 
to be ttatkxaiy (Cue *) In mtat r«Daiti, 
Kiere beadsdx*. trijimdial paint, or rent] do- 
turbuKCS netmlute the opmtSon at an rariy 
•tage. Erentnal recuncncc may pUce be 
cante It It teduifcalTv hnpowTbie to extirpate 
thoc tnmon la {e<o yet the patlenta may gain a 
long period ai lymptcmatlc reDef from the opera 
tkru Tbe outlook Is moat Tinia\‘DraUe in catea of 
eitcnshe IntnerankI and eztracranbl iQrotre 
ment tloce toch Wxins aui be ooly pardaDy re 
moved and are liable to canse varl^ dltueatinc 
CDmpticatksti (tlntzs infectkioa, dacryocyadtis, 
and orfJul celhUltta, etc. — Case 6) 

•oocaar 

^kven cates of otteochoadroena arising (rocn 
the base of ibe ikuQ are reported. In 4 almost 
klentlca] caaei, the lestoa or^iinated extradaraDy 
from the ^ibendd booe and protended latia 
crankOy In the pacterior or naramOar rrrlon. Id 
the fifth oje the eztadani teemor of the ephe 
Doid vai the only ctanhi nanlfeaution of oateo- 
ehoodromatosit. laCuetdaod? the neoplaxm 
origioated extnaaalaOy In the ethmoidal region. 
Intided panoaiai slsuKs, and finaUr extendnl 
Into the oaaial esvHr 

The qibenokl and ethmoid are preferential 
altes oi otteochoodroctaa. These kslw develop 
appareoU) frtxn cartilaghcotts rests of the prv 
mordtal cranlam. Thm rebtionsblp to the 
diordoDtas is mcntlooed. The histola^ pletare 
of oateoebaodramas is deacribed aftb Its variaiita. 

Becaote of ibe slov rate of grrmh, the chokal 
couiK of oateoebood comas is imaO} long often 
bstins more than a deode. They occur In voang 
adults and are poaalbl) loore common o the 
female. 

IntJicnnial oaleocfa o odr oma i I the pacaaeOar 
regMO prodnet a oenroloRlc SMKlfofDC ( pkal for 


this Vxatioo. rrimarilv extaemhl trtwdtn. 
drnmis show signs of an erpanchDi lokn h dr 
paranatal sinntet and ante Dnrreknr lort 
festatioBS only at an advanced ttage. 

Roentgen o gi a mt of basal o«tocho(»lrceiaj »t 
ahnoit pathognoeDonfc and are chaoctefurtJlT 
a ccmbiDatloQ of boor erotlan a»j 1 k3tt qL 
dScalloo. 

The ddrerential dogocais of pacastBir wtn- 
choodioma Is dlsouaed. 

The oaiCDchoodromas of the ba«e cf the ihj 
require surgical tccabmit Tcmcn oi the latn 
cxanEaJ paraseJbr variety arc bevt ajwd It 
fnaloternpoiaJ ostecokstlccranioliMm coghjrj 
with tabtmporal occtanprmkn after {anal 
leacctlon of the temporal lohe Eitisauhi 
otteochctodmaaa extend bg loto the pxnoa^ 
shrases mos if smaQ. be mcte i rf u Dy ofmtBi 
upon by the rhboloeic methods, latyt levird 
with hxtiacranial exleaswa mast be attaciol i 
a errmbined istracmiiUl od naul 
«hkh may nrmdt in conpScatlocJ soch as cce- 
bfoapbol rbi n oirfa ca and ascending reriigh.*. 
Since moat IntnexsnhJ cviaocbcndnxBUDrtU 
itTDOTtd pictrtneaJ. thri etthpaii* aar k b 
oamplrte and hena a rerurreoce h tirir la 
devnop evTotBaliy The posioperatne poW «f 
torr+cal Bav be a loc| ooe aalm the nn^iwi 
has aamaiatcros propnaibea 
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THE RESULTS OF NEPHRECTOMY ON EXPERIMENTAL 
RENAL HYPERTENSION 


HENRY S PATTON, M D , ERNEST W PAGE, M D , and ERIC OGDEN, M R C S , 

Berkeley, California 


D uring the past 6 years there has been 
considerable interest in the relation- 
ship between unilateral renal disease 
and artenal hypertension in man, and 
numerous efforts have been made to modify that 
hypertension by removal of the diseased kidney 
Undouhtedlv the impetus for this clinical approach 
has been the studies of experimental renal hyper- 
tension initiated by' Goldblatt and his group who 
demonstrated that permanent h^'pertenslon re- 
smts from interference to the renal blood supply 
ohortly afterward, scattered case reports appeared 
nephrectomy was foUowed by a cure of 
the m-pertension Subsequent reports by urolo- 
ptshave been numerous and the results variable 
1941 ) Abeshouse (i), m an extensive review, 
roiMnzed the literature on hypertension and 

unilateral renal disease 


reported clinical RUSULTS 

collected data (2), we have 
^ table showing the end-results of ne- 
forms of hypertension pre- 
^bly originating from a single diseased kidney 
IS not a complete compilation of aU reported 
T ki '^T ^P’'®^*tts a very large sampbng 
es’i/oJ ^ P’'®^uts the type of unilateral renal dis- 
of hypertension and the number 

Thproc umlateral nephrectomy 

nueht Lb t ure tabulated under 3 headings which 

result? evident at first glance that the 

mts vary' according to the type of kidney dis- 

on such statistically sound to present totals 
theless collection of cases, never- 

of the ^ indication of the trend 

to comnaro P^hnned and furthermore enable us 

mental resultewh^^L*^^ expen- 

he noted tk f ^ present below It wiU 

the rennrtBa ^PP^°^iriately one-fourth of all of 
of the ar+B resulted in a complete rebel 
rtenal hypertension, but that m over 

oa and of Physiology and the Department of Obstet 

„ l^‘“*^t;nivers.W °f California Medical School 

lion oj agrantfromtheJohnandMaryMarkleFounda 


half of the cases there was either no lowering of 
blood pressure or a continuation of the nse fol- 
lowing extirpation of the diseased kidney 

A few of the failures may be due to the fact that 
the hypertension was independent of the renal 
disease, in others there may have been a coexisting 
disturbance of circulation in the remaining kid- 
ney Furthermore, even though the remainmg 
kidney was shown to be normal by the usual kid- 
ney function tests and appeared to be normal fol- 
lowing a thorough urological study, it is recognized 
that experimental renal hypertension may exist m 
animals with normal clearance values (6) and that 
there may be “silent” parenchymal renal lesions 
m man In the majonty of instances the residual 
hypertension following removal of the diseased 
kidney has been unexplained 

EXPERIMENTAL INVESTIGATION 

Our expenments were designed to answer sev- 
eral questions beanng upon this problem (i) In 
hypertension produced experimentally by unilat- 
eral partial ligation of the renal artery, what are 
the end-results of removing the affected kidney 
and how do these results compare with the chnical 
reports? (2) What are the factors that determine 
the success or failure of nephrectomy in curmg the 
hypertension? (3) Does the hypertension result- 
ing from the unilateral disease produce irreversible 
changes in the opposite kidney? (4) If so, is it 
the seventy of the hypertension or its duration 
that causes the greatest damage? 

The rat, sheep, and goat are the onlj known 
species except for man in which unilateral renal 
damage may result m permanent hypertension 
Unlike dogs, rabbits, and monkeys, in which uni- 
lateral renal ischemia produces a transient hyper- 
tension only, some of our observed rats with imi- 
lateral partial renal artery ligation have had a 
permanent hypertension for a year and a half, and 
this penod of time represents over half of the 
usual lifetime of the animal For these reasons 
the rat was chosen for our expenmental obser- 
vations 

Mellwds In young adult rats of both sexes the 

left renal artery was partially occluded by a silk 
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SURGER\ C\'XECOUXI\ AND OBSTETRICS 



Fi( Coc](4eteTtCr{Wkyi>ertAilcnolibart4Brmtk(L 


bfitnrt the tedauque of Wlbon iwl B>Tombehijt 
o>ed (13) Blood pressura nre foQownl t«o or 
ihm tuon a «kx br the tiB pirthytmofcnpfi 
method of Wlllbrru. HarriMO tnd Groftnao 
After the hvperteTdioo bad doeVi^ aod 
caodmiteh irw Kahfli/ed tbtf left beloey wu rr* 
stored utd the bfoodpreteare foBoved for • period 
of lerml «e<La. Tm c eclg d kidney «w pee 
•en'ed ia Bouin a Sold for btaoloiirtaf ctad/ la 
man> udoiali the qunHtaihe oriiarv ootpnt cd 
tlbunlfl mat cbeeied before tod after ute decree 
totnr TTm a Itpal wu Aaallj tacrifice^ the 
veisbt of the bemrt obtafoed, ▼ariooa UMoca 
■ared for a lLi«tolQe^el( of the Tmaoilai 
ijmtein 

Rtntlii The mhial preoperilfve blood pe e* - 
mei of oar aorsBl rats caored from 100 to iio 


TABLE L— THE TSEBATEtmc ETTECm EITESS 
or KCFHEECTOtfY IX CLIXICAL mTEMTElfglOX 



with a metn of iia Uc cocaidered ao) nti 
h>'peitcittiTe mbto ttro or more cnovanht tnJ. 
tn*i mete orer 140 mdUmetm cr b kid tie 
amgr rabe of all of the rtadlf^ Uhnt 
tbe opentloQ wtt o\tt ito mlHimrtm. la tl* 
«ud) erf leverat huodred nU, me hire mw 
(oond a ■wUined rpwitaneon* JnTwteorfrt 
Some of the animal* m e operated ipre 
a h%peiteu*MS of mer 200 milHorten •i-nkt 
prtMure 

Table II •bom* the rttoH* of the pef twcuc v 
In tdatkn t the duratioa of the b-[VTtcT:«#n 
arid abo In rebtion t ^tSfe^eT^tT IhetnertN 
of the hj-perterWoo had little to do mfih tHru 
m* erf sephirctoc} bol the donoos rf>] 
Any level of hj-pertcntloo trf ten than 10 uli 
WM nwafiy marletCv Improved tr reduetd t 
bonm] br remmil of the affected kiheT T»* 
veekt In tbe life of a rat b tobhUj toerpanlh 
to I >emr In son. 

Qttjts I t arid 3 Dhntrale cuspte protiscch 
00 typloJ erperfmenU. 

Two fTtiofai erf IndrpendeDt moHyen ha e m 
cesUy Ttported ritnOar obarrvttkn oe nti. U' 3 ' 
too and ilyrom (14) p r o do t ed ht Tertfiamo b h 
lit* by applying a aoaS aihrr op to cne nal 
anetr and iher ttudied the maiuof r«ocftip» 
thatlkber Fnedoan, TaicBan. aod Umferr 
(3) applied a eeOophaDe u|: to coe lidory tha 
peoduonit a pertoephjflb and thb Tt»hed b »■ 
Uhjed bype f te ni loa In a jrwp trf 44 oO. T*i> 
ni pment* a icinimTy of til of tie reyertrd 
moJti. 

In fprte erf differeoee* In techolTO h mill w 
Doted that tbe rtmulU aie unnkf TbeteohiH 


Tabu il— tbe belatiox ot DCttiipm ant 
5faV E» l I' V OT mrUTT’CtlOX TO THI n- 
TEcmxxEM or KEPTamoifT Dt ttn 
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hypertension of a 

panted in Table HI and the very close sim.lar- 
t) iKtween the rpults obtained by nephrectomy 

Table TU (compare with 

in f obtained by nephrectomy 

S sirle^^'Tb 

20 Mr rent P'' ""“f °f ^a^es and 

SpK"4°^ ^l>eved by 

'^'f^'^sting fact which is read- 
kidn^T? 1 °f ff^® animals, the left 

duced^ hv ff*® b'ood supply had been re- 

Phied unhUt became progressively atro- 
nothinn left t. t 'f® removal there was 

of aiis^m!o!^“i^ nodule Removal 

a sinele^o^ not lower the hypertension in 

small pa riSe 

sor substnnr Secreted the renal pres- 

lum had re^f.if"'^ hypertension anj in 

ae\ ’ If damage to the opposite kid- 

hlood sunnK tn^ atophy with complete loss of 
th^ f° affected kidney failed to cure 
PhrecE f 1",’ fhnt surgical ne- 

mtseicn Oinnrwk'^^°™P''®f‘ f" °^ber 

completely nrHi arter^^ was found to be 

af the itifmnnr^ ^ ^'naff P'nb area 

'Tcniiaticormf° ^ hidney supphed by the 
and ncphrectomv^" branch of the ureteral arten', 
die blood pressuW'^ these animals often lowered 

amounu'of^alK.°^^*^^^P‘’”^ During life, large 
tensile rats bi.iTi!'^ excreted bj' the hj-per- 
^'enti of bw . ^ amounts did not parallel the 
there n-as Pc)f*°c' 'ng nephrectomy, 

mdicating that change in the albuminuna, 

“» efemLirors;; mSAX" *'“*'■ 
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t.nn'^/T towering of hypertension of 7 months’ dura- 
tion (Time scale has been altered to conserve space.) 

Cardiac enlargement, from 10 to 50 per cent 
aboye the expected weight, was observed on aU 
rats still hypertensiye at the time of death The 
increase in heart weight was quite closely propor- 
tional to the leyel of blood pressure at the time 
of death In yiew of the inyanabihty with which 
such enmrgement is noted, it is interesting to ob- 
se^e^that the heart weight was normal in those 
rats cured by nephrectomy, eyen though the 
blood pressure had once been at yery high leyels 
Tbis estabbshes the reyersibibty of cardiac hy- 
pertrophy ^ 

Histological examination of the kidneys' showed 
a number of pathological changes similar to those 
seen in human hypertensiye disease In the left 
kidneys which had been remoyed surgically there 

*We are indebted to Mr E Johnson jinH Kfr t> n Ei , 
pre^r»t.on and ajxannl sunning tichniques Md^to Da'^Sm™a°Ji 
tor interpretation of the renai changes ua\-ld bingman 

TABLE m —COLLECTED RESULTS OF NEPHEEC- 

TOmr ON EXPERIMENTAL HXPERTENSION 

IN RATS 



Method of 
produnng 
h>T»crlen5lon 


Result of nephrectomy 

Authors 

Number 

No 

chanpc 
or a nse 

Lowered 
but not 
to nor 
mal 

Return 
to nor 
mal 

Wilson and 
B>Tom 

Siher clip ob 
itrucling one 
renal artcr> 

37 

8 

9 

10 

Fncdman 
larman and 
Klemperer 

Cellophane bag 
around one 
kidne> 

44 

3 

I IQ 

12 

Patton Pape 
and Ogden 

Partial occlusion 
with silk lie of 
one renal ar 
ter> 

47 

15 


12 

Totals 


llS 

^6 

58 

24 

Per cent 



2 

40 
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SCEGER\ GYNECOLOGY AND OBSTETRICS 


e lirxe ■jcai erf mctd^u doe to «ni r Twi«» (nfarc 
tJoQ togetbei with relitivrtv normal tpfcuing 
tisoc The iroo bematoxviia and «rMhn^ Usk 


tUhi iT\T«led %-■ rying dmret erf thjcijenlDf erf 
gknwnikr cxoiHariA fa wiok la&Uooa, th 


there 


waj a tbi cLep ing of the arteriola, but In fenctaj 
the raaenkr eJianm In the twhernh? kHney were 
not aj maried aa m the Intact LJdoe) 

The right kidney «hich had oat been dia- 
turbed aorpcall) aherwed a Taiylof d e g re e of 
tbIAeobc of the rnaBa erf the arterloiea iHlh Iir- 
creaacdcrikdailtylnalUnrtancti. There were do 
arterioaderotic eftangea noted In the larger arter 
lea. The parencfavina aherwed tnbolar mlatatSoo 
aoddoodv aaelH g The ^ornenlar capaclci ap> 
peared thickened, and the gkrcneroli acre qoltc 
ccQnlar and abownl a thlrtwiW of the eapIDary 
aalli aoch aa noted la caaea of nttmao cdampiia 
(8) In addhkm to the raacokr ehangea, there 
were varvlnx degrees erf Interstitial lafiannnatlao 
In aesne erf the oonHgited kidoe^-a. 

The pathological changea oh ae rv e d in thcac Ud 
nevi are «Ite Wentlcal wfth tlwee deaerfbed and 
iUoatiatea hr Sehroedef and Neaeoana (lo) who 
ITkewiae ttndied the eSecta of arterial byperteo- 
aloe b ntL U e agree with tbesi, u oppewd to 
the fiodlngt of WHjod and BTrorn ( j) that the 
kddaey to which the Uood auppty was United 
partkfpatea b the Tsaoikx chingea. Thla oaj 
fltopty bdicate that the mat btmenal arterial 
preoKire— apart from the pulae presiure^b the 
nme oo bcu aldei b apl^ of the renal artery 
conttrictioa 


rvALcarroK or arcmT 


M lUted In a Traol itodj ol i,, 
patoU h B. Tifatai. 

Uaira (*) the dedaJoci to rwaerre a pth +ojl 
kJdoey ahemH be baaed oo the natst? erf tH dj- 
eaae and not cn the eapectatioo oi ewha hrreT 
toaioo. Iftheer^teLldoeTwmtnciredi^ 
diaeoacd, the ncphirctoojv might Indeed pecCT- 
tate a further incrcaac b blo^ Ptcwbr. U i 
coiefoUy ttadwl caaes, M FrWman and hi* 
workers (r) detembed the diedmt and Isdi 

dea ranee before and oiler oaQalenlnRbmiErT 

and Id j caaea demooatrated the feaaSa^^ wyo. 
rate renal dears ace detennfaatlooa tot eiA ^ 

Dcy Unleai thh aepaiate evahutkn h dYoc, M 

fonctlon test * onld tacnlafa a posrth'e do; u to dt 
pttaencB or abacnce orf tmitHetsl kldncT (freaie. 

Ubetber the damage to the normal Lkhv; r 
K hbg In midnal h caaacd br ^ 


hvpertenaioQ ^ft.orbyatcskmhiUwxarirfng 
from the dliea wd kidney aa wfg ci t ed by the rai 
of ^Mntemlu la not dw and onr data rfiedi as 


light on thk pToUrm. The often emfinord *109 
vatkxt that reaxhial hj’pertesiioo foQovfag tit 
ocste bmnrahe itaUs erf pn-edunpu aarf 
edampA depoda more oo ibe duroLloo tboa tla 
MTtrlty of tw diacaae c t rfnddo sUh oercsedB- 
abos. 

anoiAii Axp coirraxsient 


Our gndhigi cemfirm the oplnkxta of W dia ai>d 
Palter and of ^Hacn and Byrotn (14) that unl- 
Uteral renal diaeaae acta up a ddoua drde tcwilt 
log b Ir reNet sf ble damage to the r^jpothe kidney 
which then reaoha b farther hyperteoaion, further 
renal damage, and oo on. 

In order to arro eipcrtmentil renal bypeitcn- 
afon In rata bv nepbrectaEity tbe dtaeaae thooU 
be of abort doratkm and the renal iesbo muat be 
confined to one kldnev but mnat not have pro- 
doced a total kick at bnction o 4 that kidney 
Theae criteria are almflar to thooe derived from 
rnnirai oboervstlacia on ™ti by Schnxder and 
Flab (9) who art on arbitrary limit of j or j yeota 
for Uk duistloo of bninan hypertmatoa U a aada- 
ta ciw T remit trocn nephretrtomr »en: to be ex 
pemed. It la o< Intcreit that tLii petiod cotte 
tpDoda rooghly tothe percentage of Ineapon which 
aW hofda troe In rata. It teems that tae rate of 
derdoptncTit of tocfa pathological diangca I tbe 
vaacolai avstem of rata la markedly accefcrated. 


The rrmtad dJnial caaea erf bypnuxalce nrf 
anUatnsJ renal diaeaae b ahleh « u cp hR Ctecr 
aas done hav-e ben rrvlcsed. Ja corr bal d 
theae pa lien ta the Wood preaKie waa DM kwttel 
or condoned to riie foUoabg mriay 
Thb pTTjblem waa itodied 00 ati io erdo- la 
detennine the faclora abkh bfinence the mcco 
or laDnrt orf ueniirtetrmy b caibg byperttnsjw. 
Permanent blgo blood jircaouit was prorfaced br 
ohatruedng the Wood mpply to a* kldwy ltd 

thk kidoey wsa then removrd after ran Irt 
▼alaoitlma. Wko the rrmhab man, bairf^ 
rata hod no lowering orf the Wood prmBi t tad 
oaiir 20 to 30 per cent ol the achraa ese 
erf hypertenrioo- In the i nhr a h with itiW 
hypertcnalOD, alboTalnaria persisted, and t ba^ 
logical stndy orf the remaining kidney 
mnnerwos 'vaacatar changes simDai to thow •- 
aerred b bnnan b y p ert eni ioB and appareW^ 
coondag for the conUimed nsalnleBiace « » 
high blood pceasorc. If the affected UdnerW 
b e cc r ae cooplrtcly deiwd of a 
lemoral waa a ooefcaa procedwre. Jbep^^ 
soccem following oepbrectemy wu b 
imla with hypcrtemloQ trf abort (fapaoeP. ^ 

•ithb the IWta of om eiperimenta, the 

W the hTperteuiioo waa not of hnportirrt ° 
determining tbe end-resnlC 



PATTON ET Au NEPHRECTOAIA" AND EXPERIMENTAL RENAL H\ Pl.RTI NSION 407 


REFERENCES 

I Abeshoijse, BE.N7Aiin S Surgerj, 1941, 0 945 
j Idem References 23, 32, 33, 38, 56, 62, 68, tip, 129, 
143. iSS, ISL 175, 1S3. 190, 500, 2J4, 250, 253 

3. FMEDStA^N, B , jAJufAN, J , and Klcuttrer, P \m 

J M Sc , 1941 202 20 

4. Fuedman, B , Moscnor\-m, I , and Marrus, J 

J UroL 1042, 48 13 

J Fsiediian, M , Selzer, \ Kreittzm wn, H , and 
Sajitson, J J J Clin In\est, 1942, 21 19 

6 pRiEDim, M , StCARiLW, H , and Su^ji, \ i\m 

J Phj'siol , 1941, 134 493 

7 Goedbiatt, H , La-ncd, J , Hanzal, R F , and 

SmOIEElTlLE, W J Exp M , 1034, 50 347 


S Pace, P \V, and Co\, A J West J Snri^ , 103F, 
46 463 

9 ScatROEDVJ!, 11 A , and Fisii, GW \m J M Sc , 
1940, 199 6oi 

ro ScireoinbR, II A , and An u\ss, C J lap \I 
1045, 7 S 557 

11 Wriss S , I’vRri R, r , and Roiiii, G P Ann Int 

M , 1933, 6 1509 

12 WiLuius, J R Jr , lIiRRiWa, T R , and Gkou 

M\s, \ J Clin Inacit , 1930. i8 373 

13 W ILSOS, C , and Bvrou, 1 11 Eancci, 1919 i 1 ,r, 

14 Idem Q J M«I , Oxf 1941,10 (>s 

15 WISTTRMTZ, M C, Msijas, J , and Kirzisarir 

R \alcj Binl 1911,13 395 



AN IMPROVED OPERATIVE METHOD FOR OBTAIMNr 
BON\ FUSION OF THF GREAT TOE 

D H 0-D0\0GHUE. M D F \,C5 ml RICHARD STAUFreR, M D OUDou Ct, OUiW. 


F 3R mxny ]t has bm the pnctkc 
OQ the rarioui sen-kts at the Cripptct] 
ChOdrcD s HonUal to carry cpqI an opo 
ativc fitsbn of the bterp^alangeal 
U the frat tee br afl cases o{ UaiMAuiUtin ol 
the exteesOT hallocfs texKkn to the oarKxm d the 
(ooC 

It has been obaervTd that booy fostoa of tht« 
}oIat actually ocu m In only a compaxatK-el) ctoall 
pcr ceu tage of these cases (Table II) Many pa 
tleaU develop a lAtnfictoiy fibnw fnsloo in 
good podtkn and are pain free. Many then 
p r eaeu t do fusion at all, bat the toe reoAiaa m 
good podlfcm, the faaodlcsp being difficulty in 
patdr^ on so^ and shoes doe to btstabOf^ of 
the tot A certain ther percentage (Table I) 
bovTs-er go on to flexion cootracture of the toe 
irltli defiute spaptocn caused by resohlnc haiD- 
DMr toe Daiwiy coos, caQuses, and babOhr to 
vear a shot Many of the patlniU there f ore 

FmtteartkecdKanba^ thtOtreMCkUn 
uJ 


recniied a re fusion of the toe, either b«w d 
pttt or the Incom-enJeoce re*ullia| Irocn fata- 

tmol method of arthrodeu of the b(tr 
phalangeal }oist vis carried oat in the Bi)ori:y 
of these patients. This procedure cetrirted d 
remov'al cf the cartilage, carrfnl tpprossaiVc d 
the raw bone turfaces, a^ autai e of the mh d 
the exteotor halharis attachment t the ferly 
■teum of the donum of the prmlraal fA-ibm 
Plistrr ItnmobfHatloo was carried oot, emfij 
faxldental to ahstever period of the loct 
letpured tmmotfHratino Le., tilpie arthndnh, 
scene 3 months tendon tnniplants, t to 0 vrtii, 
etc. No spcciSc fimtlon vas appGra oths thn 
the cast to the fool. In an asafpls of a srrla «f 
patients which «e «ere ibic to Uow at tft 
dmk, It aprcaird that aboat So per cetl if tie 
patients dxl oot get a bony hske. sad that is 
per cent required re hodon bratse cf the nsdtsot 

dexloo deformhy or other coopiakts. For tbs 
reason, we (tit li tiMtahk te sed bcr oiua 


tXBtX L— exsta Of QIXAT TOE fUStO't W n HOUT naz rtCATKCt 
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TABLE II — CASES OF GREAT TOE FUSION 
WTTH INTERNAL IRE FIXATION 


Ko 

IniUxIs 

Sex 

'Hme 

pm rcmo\'cd 

Time 
of fusion 

RoulU 
(i ra>) 

X 

TO 

fiS 

M* 

7 »ttkj 

IS W«L, 

Bon> fusion 

3 

16 

BB 

M* 

7 w«Lj 

8 weeks 

Bon> fusion 

3 

0 

AR. 

F* 

11 veels 

No fusion 

Fibrous union 

J__ 

K.G 

11 

13 weeks 

13 weeks 

Bony fusion 

s 

7 

c 

F* 

10 weeks 

IJ weeks 

Bon> fusion 

6 

7 

LM 

F 

7 weeks 

16 weeks 

Bony fusion 

7 

10 

8 

0 

FB 

Ft 

14 weeks 

No fusion 

Fibrous union 

C B 

M 

16 weeks 

16 weeks 

Bod> union 

0 

lo 

10 

17 

11 

13 

P.A 

F 

8 weeks 

12 weeks 

Bony union 

\ E 

F 

Pin itill in 

12 weeks 

Bony union 

F.S 

11 

JO weeks 

10 weeks 

Bony union 

I) 

10 

LV 

n 

17 weeks 

12 weeks 

Bony union 

14 

CP 

Mt 

DC 

Ft 

16 weeks 

16 weeks 

Bony union 

12 weeks 

18 weeks 

Bony union 


^ of the distal phalanx. After curcttement 

H OD 

servi»^!fr*T^i ^honij*elitis. Malonty of cases from the 
Js per cSr^H L^PPj^f Children s HospffaL 
^f^tnuty 7 I f hooy fusion 14 per cent, fibrous union no 

/percent infection none had flcilon deformity 



Fig 3 Same case as Figure 2 shot\ing bony union and 
remo\ al of pm 


method for fusion and so prevent this high per- 
centage of poor results 

Taylor reported a method of fixation for the 
phalanx m treatment of hammer toe which seemed 
highly adaptable to this situation Our present 
operative technique follows Careful denudation 
of the cartilage surfaces of the interphalangeal 
joint is earned out with apposition of the raw 
bone surfaces While the toe is held m satisfac- 
tory position, a Kirschner wire is dnlled hnearly 
through the end of the toe, traversing the distal 
phalanx, crossmg the denuded joint, and extend- 
ing well into the proximal phalanx Ordinary 
closure is then carried out Smee the Ruschner 
wire provides such firm internal fixation, no 
external immobilization is necessary Vanous 
methods of treatment of the end of the wire have 
been used, the most satisfactory being to chp it 
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ofi jut cpQUlde ol tbe lUa niiace. This penults 
cafv rrmovsl sod st the san* time the sitn b not 
left protmdlnx enourh to bterfcie it sQ whh 
tbe sock or tbe shoe. VVd^tbeirbig b permitted 
ss sood IS the woond b bested, provdded other 
coodilJocis o< tbe foot permU. FoQcming sdop- 
tko of thb method ol ttestmept boaj fusion oc 
cuned b 85 per cent of the patients (Tsbie II) 
Three patiats developed lU^t serous dnlna^ 
shout tbe wire, which promptly beiled foOovlcw 
lemmil of the wire, the only compbatbo ol 
sny txite coosbted of s kxsliffd osteomjclftls 
SToood one of the vlies. Thb occ on t d wba the 
patient scddentsQy kicked tbe wire back bto 
nil toe while jtobf barefooted. (Tbe sriie bsd 
protnided too far ) On removsl of tbe wire sod 
curettement of tbe sinni, this coodldaQ heskd 
pcomptl) without solid fiskm of tbe jobt bnt 
with go^ dinicsl result, la ooe other patknt 
of this setks fudon fsikd b this partkolsi csse 
the wire srss removed too soon. Tbe patkot 
obtsbed onlv Ebrooi tmion, bat with s ntis- 
fsetorj H in teal molt. Sloce there seems to be 
DO antrabdkatioo to karbg the wire b, tmikr 
rdbiry drOinstaDeet the wire b oot assail} 


removed nntU bony foiioo b u 

X ray ilsny of onr paUeats wore the ntcaa 
looger than necemarv doe to the Ea ikmi- 
were having do difficulty sad laflcd to win b 
the cfhuc St the deiljnnted thnL Tbe i top 
time foe kavmg tbe wbt In was u weeHufs 
b penbable that s somewhat lor|TTpetWlwTd! 
be dfihabk pnmded there b no t&axafLit fva 

the wires. Ail of the patiaU rrpontdkodpfo- 

myeDlIs sad were sobbed to a tnasphnutra 
of tbe extemor haUoca tendon to the dxvm ei 


A satrsfsetory method for nbe^lntn|- |j 
alko of tbe bterphskriges] joint cf the pot 
toe, ss bcrela described, b oar hands has miirf 
kOv Improved the lesoh b arthrode^oif qtf. 
atioos of the btnphalaopsJ i^t of thi (not tee. 
Thb method was used hatia^ b thow cank 
which bony fosbohsd fukd to occur bet at the 
proeat U« we are ubg H rnTtbefr a so 
serv i c e sad arc obtaining emOnt nseiu. 

kETOttSCE 

T ■aoa, JL a J Boas Seoj 940, W. 



DUSTING POWDER GRANULOMAS FOLLOWING SURGERY 

WILLIAM McKEE GERMAN, M D , Cmcmniti, Ohio 


I T has been occasionally observed (7) that tal- 
cum powder, hydrated magnesium sihcate, 
used so extensively and often so carelessly 
as a glove and dusting powder is capable of 
producing gmnulomas in tissue 
Femberg has reported granulomas in the sub- 
cutaneous tissues of patients who had previously 
had thj roidectomies Antopol has observed the 
lesions in a group of patients m whom the granu- 
lomas were produced by lycopodium spores, fol- 
lowing the use of this material as a dusting pow- 
der, and has reported i case produced by talc 
Here the lesions were found m the serosa of the 
appendix 

Ramsey and Douglas (8) have recently reported 
the finding of talc granulomas in vanous locahties 
and cauUon against the use of the material in 
abdominal surgeiy’- 

That talc produces a form of peritoneal inflam- 
mation is attested by ^IcCormick and Ramsey 
(6), and that sihea can give rise to granulomatous 
masses which may be mistaken chnically for neo- 
plasms has been shown in a report of such a mass 
de\ eloping in tlie scar from a scalp laceration (5) 
Occasionally the pathologist is called into the 
operating room to have tlie surgeon point out 
small peritoneal lesions, some just visible to the 
naked e\c, some as large as 2 milhmeters in diam- 
n|er These may be on tlie appendix, the oviducts, 
the peritoneum of the uterus, or the coils of tlie 
intestine There may be but a single lesion or 
nianj There is no free fluid in the 
abdomen and adhesions ma}' or may not be pres- 
ent The surgeon invanably suggests tuberculosis 
nr carcinomatosis 

Tlie lesions arc discrete A small aggregation of 
mem mnj gi\e the appearance of coalescence 
i he\ are cox ered bj an intact ha er of peritoneum 
unlcbs lhe\ maj be located witliin some adhesions 
'rig i) There is no xisible reaction of the sur- 
rounding tissues The lesions escape notice in the 
oxuries (Fig 2) and tlie omentum because of the 
irregular surface of tliese structures Thex are 
‘^sionalh seen on the surface of the Iner if tlie 
prexious surgical interference has been in tins re- 
gion Inquirx rexeals that exerj' one of tliese 
patient;, has had a previous laparolomx 

of Patholosj Collccc of Mcdianc 
Simit.,, ?, ‘"siniuili and tlicDcnarlracnl of 1 atholojj (jood 
isurnan CmannaU Ohio 


Routine histological sections of the lesions shoxx 
tiny granulomas consisting of one or a few giant 
cells, surrounded by a few lymphoex tes and mac- 
rophages and a mild proliferation of histiocjtes 
which may haxm tlie appearance of epithelioid 
cells Ex'en histologically some of the lesions max 
resemble tubercles and that some have been mis- 
taken for tuberculous lesions is understandable 
(Fig 3) Gardner has commented upon the simi- 
larity of tuberculous and silica lesions 

If the lesions are scrutinized carefullx b\ the 
ordmaiy illumination, foreign bod> matenal maj 
or may not be seen in them But if polarized light 
be used, tlie sihcate crystals will be seen to stand 
out in brilhant illumination as an electnc sign m a 
night sky Cellulose fibers from gauze and cotton 
behave m a similar manner (Fig 4) Both of 
these substances, chemically inert, are quite hkelv 
to be unseen in routine sections xxith the usual 
source of illumination 

So useful IS polarized hght that xxe haxe come 
to use It routinely in all granulomatous and cica- 
tricial lesions 

It has been our observation that if interxal or 
senal sections are routinely taken through the 
omentum of patients prexaouslj operated upon 
and these sections are studied xxatli polarized 
hght, granulomas and crx’stals xx ill almost alxvaj s 
be found The large number of crystals found in 
the omentum is due to the natural seax enger ac- 
tivitj of the cells of that structure It might be 
added that fragments of cellulose fibers from sur- 
gical sfiongcs are hkexx ise occasionallj found xx here 
thex' too induce a similar tx’pe of foreign bodx 
reaction 

The frequenej xxith xxhich tliese granulomas are 
found in tlic serosal lajers of the viscera and in 
adhesions has led us to speculate upon the rela- 
tion bctxxccn dusting powder and adhesions 
Prompted bx the constant association of talc 
granulomas and adhesions in patients prcxiouslx 
operated upon, the folloxxing two sets of studies 
haxe been made (i) An analxsis of 50 hosjutal 
patients presenting talc granulomas in xainous 
localities, (2) a studx of such lesions produced 
expcnmentallx in laboraton animals 

PXTIFNTS PRESENTING TXECUil GIUXNLLOM XS 

Fiftx con'^ccutixc un«clcctcd hospital patients 
prexiouslx ojicratcd upon and iiresentmg talcum 

SO* 



S<M SURGER\ G\"VECOLOC\ AND OBSTETRICS 



rif. Baptmi* IPirKJrwnon., Cfnahrmi (i&OTwtali Fit- PolkilMd kfhL Oiumlcu U a)«a2i hi 
1x1 put cA b CahA] kdbauac oonac<»\a/7 


S ni i tnrrwi ret tubjcctcd to outfal ftmiy The Tbemipcac ctf these ihxlla «u to ccnrialt. 

o«ii>« poinCi « ere noted lo tbenitdjr (i) tbe (f pcoOie, the ouabrr Ulenm 
ptdents aextodefe {i) thes^mfitoresformbkh thcefore the vohuDe<d «kh IhepstkJ' 

the patient asw to the aonit^ U)thed>te«od oc^eeen In theebdoiDnitDd theuoocet«kfie 
tv-pe of present opentkn (4) tbe rrainber of pre Bone obaenTd 

nMOpmtkcts (j) the date and type of preeioas An amJpIi of the ases nudird ihmfd tfe 
enfitnos (6) the oceaeoce, bation, and amoont fonoalng 

of adbeakiot (7^ the macrascopk desaipthw of t Sex arid age had no beirbt epoa tSe 
tbe suTtiai apratnens (S) the arte of and an ntl- patbologj 

Gate ot the aaraher of Ukum fmnukxQoa as t Erm aaebadhad previous Rr^kal cfer 
■hosTn hv tbe bbtakigial aectkm which were atioo of acUBe type. 

rasde loach CMC 5. Of the 5opatleotaatwlied4i badhad 1 pn 
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Fig 6 Routine illumination Talc crystals covered by 
an mtact layer of serosal cells, forming young granuloma 
Gmnea pig, 48 hours 


vious operation, 7 had had 2 previous operations, 
^ had had 5 previous operations 
4 The tune interval between the operations 
was of no apparent importance 
.,5 In so far as the information was available in 
e pabents’ records there was no apparent cor- 
reiabon between the symptoms and the talc It 
o^rved that some of the patients com- 
plained of the same symptoms for which they had 
onginally sought rehef 

6 In general it was observed that adhesions 
were more abundant in patients who had had 



more than i previous operaPon and that the more 
extensive the surgery the more abundant the 
ad lesions 

7 Of the 50 paPents presented, 40 showed 
intra-abdominal granulomas 

8 Forty-one patients were women, who are 
more often the vicPms of surgery than men (often 
useless surgery) 

9 Every patient showing mtra-abdominal 
granulomas also showed adhesions There was a 
constant associaPon between the presence of sih- 
cate and adhesions 



Fig S Routine illumination Young granuloma smls 
to plane of surrounding serosa 



liTrr 
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Fif {I PoMTUcd Ecfal. tovnf perUaeu frtmiWm* Flf. e. Pobiltcd hjtkL PtittaMil pcaWi. kx 
rcnalmru cry»t*t^ It bM ftmk to plu« erf teniM utd b ccolcisiD« fbu orfk bd CMtib djuk 
cpTTd t7 u btart hja erf temaJ ciD*. tanrcndnl bj ClaiMb. 


to. Fh% patfeotA cubmilLed to oufcrv for m» 
otber rcMon thm for Ubmtloci of reOnioor. 

II Of tbe 50 paXboti, 10 praeated fmii*- 
kraiA tn ATtAi e>thtT thm Uie rbdamen 6cMei<rf 
KTualocM occTured b rboi Cncu ia iriudh k 
tiaat fuM to bed foflawla( piwloui rnTgerr 3 
paUeatJ p reran ted I'wtWmI ttemor mmer, i 
tboc{fat to be A neopksm i tbooflit to be «ii Id* 
bemb (Fte 4) Ajootber a cold A l b tf iA 
Aaotber patient J et do pe d frenolacQAA b tbe 
dcAtiix or A dronaicinoo, am tbb oeccMfttted 
fmtber eurgeiy for marked pbhnoeiA. 

It. One patient who had p rer km ly had a 
ceaonan eodloa preamted tbe m te e tt fag combl- 
natioii of doitliic pere-der franulomAf and of 


proved tobneolna perhonilis Aod (b 

tobereokni and tbe nOcBtr grtanloctti coexirt 
b| b tbe lAioe mkrcaaipic 
ij Of tbe 40 CAKS preaentbc rbdrrMml k 
tkci talc fmonloiDat am focsd la tbe Ukxriri 
dt£> b tbe CTnentPiTi. tinea; b tbe ctbt 


18 tune* b adherirra, 15 litoea b tobet, « tart 
in wall of bteatbe, 5 tWe b imaA ippeaSi, 
I time. 


border Ifpcaalbk toddambetbeqaadO' 
trvertbtkn be t wwB tbeamoontef dkaiebvf 
and t^ abanrknee of tbe adbetboa, tbe i mkai 
and tbe ootn dictated br tbe wnw a wm asd- 
led, IndepcDdenUj Wba 3 fainima cr lew 
per KCtkw were found tbe Acata a tonef 



■'db'' ?^.£i ' ' "m 

rtf Prilkrtcrd licM GnaoloM UbrT7*Ub*»l 

funt crib LD cortex orf tbe artrj 

Fit Pritrtirt EftL CaniWM 

txhku Wlort* trxKiwnanca c< U« 
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'n* fint erf nUUi we rito d ttlwcsdcrf I 
bmv At wUify tin pmurwtlcasUy taitatart » wfa- 

■MtcdinbKCMtliartmcrfdr^aTtHjr Va]d3rftBfd,iti^^ 

j-eSoar ta cokr ^Bo«t nUenatiaTtfT ujxpriudcia 
iBalltab«aadtIla«fdtO(tiad t m> tnrpmtiirc. 
\ coacobn {arm«d u tb« tad •( kw Ttie biknra 
tkerned mo Bncraaceiic cridcoct ei UdauMtM. \ frv 
ntesu bllik fltclt *Tfc alUcWt la lb* peixtiKKaSvBi 
lacc aod time cocJd BDt be iped oO. Tbey creobneos 
tcpci^iiont erf Uk. Speekam tm (Mw anat «b* 
ULra iee bMektenJ raiaiaataD. 

TbeSojdiTwaalbTpiipctu MexksUedcrtobckaBjr 
fomThal (Uia (i^hnicb aratnl rtd aad futat cnan) 
bebinetL TW (oOnett nOcilti dennti kkadfiedan 
tktra In wden aooocy t ca Urp oazrfmi. 
a q «i e » ^ , tjrsoiiocjXn, Irm •meal ee^ ticrtdcatl, 
Pk rf Tiau tph o aoc Jan , ncrideml 

Ooe or BO. mjBdn» /-rfwtaU 

A kv tra ctTiuii m am bat cat» ayJt b« eu r o w J m 
rtcer Jb i irte cryitaJa U io^jrfuJ brfe uk b aa aboo- 
dantnUMai tM ajueeiflaan are boa e'er KTopakaattM 

Acrttfm u dooe eo tba wrood rabbit ttbeciMicrf 4 
bean, Tm tmArrp pnctSemOj dBptotrd ibeae In ibr 
flrat. Tbe eiUalar riipocai in iba peruooeal Scid at 
enrntialJj the uzat A 1 tba uk bad beta 
and tben aa dom iree la dijid. There aer* no ad- 

Tba dnrafter arf tb* edk laoad u tbr fl aid. tbeabaan 
cnepteU aberon orf p otynackan tad tW abaeoci erf bbop 
beiprai tba noaorruat qmHty erf tb* ok. 

UabalnfaJ txauxuacn erf tba penbioeal pbqara (o«nd 
Inikue rabUCaibned aeria at cbanrfca u tbr panto- 
■rail bkb caiy be deamfee d brkify at loOon: AVa tbe 
riLcata emui Hbei oaurt hb the aeroad aadara. tbe 
aenaaJ eefli u tba luBedute Tidatty kae their dat affcar 
aact bccBM ikboU, and be|iD to pnUmta. NttyioeB 
the cryKaJ la ares lywf a «tp erf theaa ctrfla. 

Thkoip'hhenaaautireatadaboN the aatiaca o( the ler 
raoB^of ncraal aer u aa (Fif. j) 

The Clip n ckaed acnaa tha Up by preUtratlov 

atToaaJcziIa hUei>optctatyoa'erib«a7a>^(Fip6) Aa 
iba (nets toea an t^ra ta prohisatkn erf kktinerte* In 
Lbe deeper U) eri u lha TKicity V te« nooneytea and 
uaemnbacet appear tba bepnaUs erf fruakma \«ey 
acna tlie nof trartaleia loateod erf pro^rctlaf afam Oh 
a<u{aca(ri(.7)caBietloaca3py MaOunbi (MChtberaia 
buia li a>T aiimtiae arf tbe acTiHal ptaoa aod 5 a dedattdy 
beneath tW arrfaca. corered by an utact, nHoeab leycrof 
aereiaaJ cePa (Fif i) Tha ayrtmit nerv aaaaHy be. cape- 
oaBy 1/ autfW ■> a*ck y tbai tbar bne aica an 
paraikl enlh iba amaal aartace. 

Donaf Lba proexH no tndite at fibrin la acts. 

At tba (rmnlcna der ek pa pant ceSa ara aecs and Oh 
ayaub uay ba demeatAraied uhta Ota rytaplacBi af 
tbw ecO* or lyiaf la tbe utaeatna betaroi eprtbelUd 
ceOa (ilf*- 9, ) 

In aoua erpat, apecUPV tba bunan orary theyTant- 
locnat may be aces at ananerabkibattBrei crfusaaimcb 

~ era,besaalbtbetaiace(Fi( ) 


Is the mechutim of tbe fonutioD orf adhp- 
«WBi t U acU tooem that fibna pHyi an Imrw 
rant fort- TTie fanbfDtj of afljca, /er X toltiaoce 
■ n cjndatioo of fibrfai trewU aigjeat that It b »oi 
unportaul in tbe foouatlon of dbeitoiu. Tbeae 
obieTvatioQs would point to a ttt> effideot nteeb- 
a&iaot orf dcspoail orf* tile bj tbe peritooetDii. 


iwo, cah« ewnmetm erf atmk tercewtib^ 
»»wU»docedUtoibtabd*»alttTO» nr 
CTnttflU«rft^ca rtr*eTelrfto«®ckdandU,*^ 
■aOnaed Ubt h%cn at ntarct. 

Inrfratan Ckc rabbrt tbened «»a irfbenctetiaratta 
latn (aUssac nd tba antmot abdcHual nl at tbe Id 
orf tbe ueikoa. Notber tairfat abeved Myaaeniada' 
boaacia Atew naoU, yeOnhh pruab^ tnrreiB 
tbapcTTkeesei and la tV oBMtK. 

uMsk^ol caarfsatkA ibMed tjikil uk maji 
aaaa, eoemd by u lauct U) rf erf KTHal celb. 

For cmroJ papem anke aaepoc tccWiH cd <>4 
htnvcMw ocotHtal aoT<W)u teBkrcrd ^ etkr ck 
abdtws orf tkrd raUat aaepesedaadncabKeu:>- 
srtm arf atmlc pby^oloam aaW ta tflu rrf d 
mirftaartena tbarmUstacrfibaabibwa Tbiaiikvet 
aackacd ubt U)tra erf ibUtcl U iHitui at itr 
tadorfa criatbUraUattboaidaotewraLinlarfie*^ 
ai*! ttr~i TTtirH n ■Irnr irf la/atHafalitj dtti 1 11 


Zj^aruandj Laft n tfmj aa bwaaa krut larfcr 

aaepoc ladouqoe and hbUlra tae«a insuaJ nrube- 
ak »4fbimj aed nb rtber tba abdeona at nUra 
are opOMd tbranab ascIbBe Hr^aa, 

WItbeen dncsit^ tba RBlaata erf Ibt abdora •«« 
aurfkdryuk uckattdeBibrcadacrftbaatana. Tk 
al , i d r iTg» mckaad ab ta tatywi arf learei 
IbenUrfu era assiard pot MTUa at Oa earf d I 
aelu ABMQpytfizacthacsaa utaaadH tba Want 
erf tha InoatcB la M erftberabtau Tkaliyertenalwih 
prpkAW aad bad *0 rt— Hriraddt KbthiTennat 
esmty Tbmr m m pewraluerf adbniaa la eebn W- 
trfL Nveosaa yrCWtab fnaalcena* en loc^ h tia 
MrUnraai et tha Urn tatollac, tba CHcaaaH, aat a dr 
Caaka b tha aepcs «2 tba mnmcia st lb nvUrtawrf 

OMnea. TbrpaaaivHa cn Uryer than ikae Unrf ■ 

tba aoiBHla erf eapuuna t a ThU prebabty nM k ■ 

exoalad Icr by beib tba nrta dnthbatm arf tba pn br 

ha wlbeTacz to toaat aoilaccv and ru ctaan^cM itHW 
kaaemsatJCH ti ui o abuai the aju dman a J ca dr 

H i-ati Ji, ^ iaflTtbetTi aaW»a en Utyer aat (iwtir^ 

ireal aHjaa a cryiUk. Tba krfoes n Mai rreCHrn 
^ u uUct byer erf arroaai ceVa itkan nlk«e< w 
Uboot rzadaU. \a oOier eoaird tHoab eerredn 


rfjyerimn*. ZJ^r«a.>■y n / WiekHT 
«arf Ak mftmot*. tt Ob t»fT« teckniae «d 
tr m TeaCTta arrabatai aoeatbeiu rtHkrrtd by tt^Wr tta 
abdoratsaarf nbtaia m cfend limci 

alnw AaaiUtonl en^rfiu r ea eHff mdrcaanteoTiU- 

•ad lbe tanlnniii rf O* and UteAM d aati 

•rooily raibed itb attnkdry (iB*e.k traawJ**^^ 

fiaaUr Oh acresa. J aibbtirH, tie hi** »»* 
acanMarabthenkeL OneWadredtaWmiJ^* 
pneeat aterDa uka uvu* ” aal^iWiti^^ 

penMeal UTiry erf onanUat lad tba at«k**« 

'^^a^eipp^cS^teabdoeneaet tbeAWro Wt n 
diaed artboat tba ackOioo arf tba Uk aayea^ 

Aale^ay em both raUaU •* •* “ 

aaUfeU rdrfMta aboaed arfWaaa W -w» •T^ 

bteadaeand tbe anaer** 

S 3 aia^m»a!onaU»UatbtbrtaktrtArd '>■ 
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REVIEWS OF ^E\^ BOOKS 


D URISGthep«tfr»d«»iicf— tpirriodnarirt diflIc»l*Mapw Ii Pt^eipfriwti,kttr*gtT^ 
^•triUn* tdrtocn In til typrt at wwprfy (VBjhtfnltnd «*idie mooi«Tipk ce tlcnKnif 
prrforat-d npco prtrtknQy mry orj»n od pancrwlk ttuoora. The mn* h b aedWni ca- 
itrnrtnrt at the hna»n body— wimv pemMn* to eke >et coiapiete nd tb* nilokl b terwirt 
the p»DCTeM hu bwo htmpered in Jirt ptirticmlly la fwd Ltewy The t rat b onmllr d 
pfe%ented,bTs!)tratrtlcdIctct>Qcerninitbe<Uf[|:ma( lin*tT»ted,«idthepr*tet;«ticmWlieaia<tm<r» 
ccmfiCcitlnf tcut paacmUcDeqoab. Itneqolt m odfiiML 
defitdtri eUted that U Ueedlnc aecreak of time or The te« U hitrodnctil by hbtwwl d^^ect. 


defitdtri eUted that U Ueedlnc aecreak of time or The te« U hitrodnctd by hbtwwl d«cc. 
Inlectioo renlted fmm the opmtJ peacedtue Alter raoldeTatkn cd the rmi ud m ' lJ w f fc 
Utal pAMrettk cecroak woold Uhely eococ Thk anatomy, ctnbeyelc^ and d the fcv 

theory or po4oUtbn vaa fonmkted by pliyalolo- m«a ana a anuumiy of the eaperisnul mpj ^ 
(kti and cucr expertmental voehen and to fatdbty there an dla ca M aed procedjm, 

OBpeeaaed tepon the dinkal cortceon that be daied live and pcatoperatha cart paacrcatk cyali,rni 
not dtaoher the n taa d ate (or fear of )ait oltkkm. In iiVnomat, cyatadcaocardaDinas, bedcs tmm k 
■pit of thb precept h had been thc^ by Sma and tha ampafia^ Nater careinoraaef cheanTaBiaUh 
thee cHokal nrceoeta atany yean an that opera e p era tiV t treatment benign taans of the {aserm, 
ticea perfortned trpan th pancreas ^ not necea- caxrtnoma of the brad of the panneas atd ib cyen 
tarOy bad t dkaatrau rmha. T be (air to all Uev Inatoicst, canerr of the taO and bedr and fa 
cooceraed it arat be cersceded that fVflcal icefa tnarmmt bypigfaaaEaiia and bletocll toBmiai 
alqoe dame the past decade or ta has been Im the aerykaJ manaiemroi, auretaa ae v tad u y te> 


proved m ma r dealk, co^ aa in the cntle lu pfaaaa of the panoraa, rotapBealkaa af opnun 
ttSef of tianea, mctkuxa rare la henna uab> kaa opoa tha pancreta, tnadatkai therapy of osar d 


Buaa Ujatioo le the CQotrol of bfeedxw the nae of the paMTeaa> cairdwtaa cf the paacreu ia u aah, 
tilk (or bcitia«( reaseli aad the Ehe Iheaefacton and experhnexital paoerratk tastes fa attaik. 
meat p(ar cBa>ar rdk la the >ag earf u l The dStenoatie peeeedam iavehtd fa drtettn 

■orpcal tta^ oa orfana aoch as the paamaa. bVtreHtamoraaaciriatrd thhypefbaJ anam j 
mceyoNee the rmprorements In the fcoeial care of the reanlts of iro obtained wfthJUiocass/alrta^a 

the coTidcal patlenL ooch the prevention oe cor (orm drataatk epfande la awdern a* dx^ ^ 

rection of drtydralioei. blood iranafarfona fee aoe asbtect U leartr definealed ta teo da^errs. *V 

ml«, the adysatment of cbenucal dUbalaacea, talMr baa oke)y Inchided coniidmtioa a tat 
Bshmlnnofl nd formof arfuaunorfaaada bootof leaicna of the aaqailla of t ter beraaae u W 
otber potential tales coiuribated greatly to tal “the peotJetta of ihni torrical irettmeol are awr 
RuartT bv (eaaeniaf poatoperallve compticallota. identified wflh pancreatk aartoy 

Great credit imrat be ^ren t INToppie for Ma Coerrmbu caxclneffia of the thtfs ><t 


“the peotJetta of ihni torrical irrauneol are aw 
Identified wflh pancreatk aartoT 

Oaytmbu caxclneffia of the panmna, tw ><t 


Leen Jud^tDcni, operabTc akin — ... ^ — - . 

creabc a uigti v re c c l Te d freat atimufat doniK the qidrea tektlvefr wide eicbtoa of t* teaar 
past decade Coiocident th INTilpple work ther iroaa p«at of vW 11 the tomce b 
for*ecna ereappImqtlhdratirncalaLiQaBdteiclcai » de exdiion caa be doae hoaeirr m a * 
tboujiht i ihb faitemtiBf fletl of atufery \» I mor lo the paacreaa ta rarely U ever 
reanlt of »h« emsade paraieaiic aurgeTT today la la not enlil the tumor canaea ymptoM 
beutg pheed opDti aon^ ban and the panoeoa b that i la detected By thia tfme It aaa aoniBic^ 
no (oc^ conaidtivd the ground on » hich angelf he rent to the aurTooadiflf $tr*cw a 

feart tread The enrfcon today ta boldly attacUnf loaUacea baa invaded the amwjadi^acricrw 

the pancreas, cKuim tumoea nd cyata, rveocrvloc formed dbuat taetaataara. 
mwi of the cegaa when necesaary U hai been do- folhra cd by Ttcuirencca. Oo tte c*K* 

covered that man p r e etooadedoctionaaat the need the aaqnlla of \ “joi te 

of the eitevaal aecretxm are b no taeana ccTTVct very early physloioflcal ^ ^ l-ot 

Since lyeat atndes have been ude fa the paat few detected wltdc they may " 
>earilBtherelatJrelynew6eldofpaBaeabcM»j*ety when no ifwead oe lEaaeffliyUoa w ^ 
there (1 definit n^ for rnmirr depictnif the Socceaa ahotdd foDow fa lay pereeD^M' 
preaeot M toa of mr iyf y rf the pancreai Soch denta bo anri r.y the operatic*. ^ ^ 

monograph haa /oat been prepared by Brnnacb if. rrn ancm m r wtura 
The tboT bo m eminenll qoahfled becauaa of hia m a M d r a ► 
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Iren I INToppie for Ma Coeftmlng caxclneffia of the panma* tStfs ><t 

aaigerr It ts doe to Ma remaina not of pesaimbm that cm he 

kin wf courage that paa alter tudr of tha wabject. Soceeaara mnajuft' 



REVIEWS OF NEW BOOKS 


This small work is truly one that arouses enthu- 
siasm There is not a hne that does not express some 
sahent fact It reads hke an engrossing story and the 
illustrations are most instructive The surgical pro- 
fession owes a debt of gratitude to the author for this 
excellent monograph John A VVolfer 


C linicians, both mtemists and surgeons, will 
welcome the volume on gastric caranoma by 
Walters, Gray, Priestley, and their associates of the 
Ma\o Clmic ' Backed as it is by a tremendous ex- 
penence m gastnc surgery, it lays particular stress on 
methods of diagnosis of small and early malignant 
lesions A histoncal introduction is followed by 
chapters on diagnosis, roentgenology, gastroscopy, 
speaal laboratory observations, physiological con- 
siderations, mdications for treatment, pathological 
considerations, preoperative treatment, anesthesia, a 
detailed discussion of the various technical proce- 
dures, prognosis, end-results, and statistical data 
Ri^tfuUy so, considerable space is devoted to the 
diagnosis of early lesions and other differential diag- 
noses of doubtful lesions m chapters on x-ray, gas- 
troscopy, and chnical diagnosis Emphasis is laid on 
the need for early exploration in doubtful lesions 
that do not promptly respond to medical manage- 
ment and stay healed Chapters on surgical treat- 
ment are wntten with close attention to technical 
detail and are excellently and profusely illustrated, 
as IS the text throughout 

Hhile the wntten text is the product of some 
fifteen or twenty men, it is aU interestingly written 
and makes good reading This volume is a complete 
and up to-date survey of gastnc cancer 

J R Bochbindek 


^HE English author, Bramwell from Manchester, 
A and the Amencan, King from Johns Hopkins, 
stete in the preface to their The Pnnctples and 
Practice of Cardiology^ that the purpose of their 
to present two views, “dinical observation” 
^ the fundamental viewpoint of the Bntish, and 
laboratory methods” as the predominant Amen- 
ran issue They also indicate that the volumes are 
./'"P^^S^ated by a strongly personal flavor ” On 
nis basis, Dr Bramwell presents his ideas m the 
238 pages, and Dr King writes the latter half 
aistorv, physical examination, cardiac pain, heart 
Unas, are discussed by Dr Bramwell in the con 
cntional manner There is a chapter on heart dis- 
pregnancy and also an interesting chapter 
,^'ulete’s heart ” His discussion of the pulse and 
rdiac arrh> thmias contain the diagrams, sphygmo- 
Brams, and electrocardiograms of the current Eng- 


Oxher Mauckant Lesions or the Stosiac 
IWud X ^ , M D M S m Sumry^ D Sc F A.C 

•’naUcT BA™Airi^Vty^ ® In Surgay FA-ds and James 
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lish textbooks, as well as phonocardiograms The 
reader may question whether these are English 
“clinical observations” or laboratorj'' methods 
Dr King presents the Amencan viewpoint in the 
manner recommended by the Amencan Heart Asso- 
ciation from an etiological aspect, covenng the distn- 
bution, and the vanous types of heart disease con- 
genital, rheumatic, bactenal, syphilitic, hyperten- 
sive, and others He devotes a special chapter to the 
“senescent heart” which is a somewhat indefinite 
term, contrary to American idea In general, his 
precepts are thoroughly conventional 

The book, or better the two volumes in one book, 
presents the ideas of a Bntish and an American 
author If adverse cnticism were to be offered, one 
might contend that an attempt was made to cover 
too much matenal in too few pages, in the ordinary 
textbook fashion Chauncev C Maher 

I N the second edition of Dr Wangensteen’s out- 
standing monograph’ he has enlarged particularly 
upon diagnosis and treatment, indications for, and 
technique of, surgical procedures, many illustrations 
have been added 

The particular pomts of value, which make this 
volume a “must” to all students of surgery are its 
adherence to sound physiological pnnaples, its de- 
tailed devotion to pathology, to the diagnosis and 
recognition of types and locations of obstructions, 
and above all, the clear recognition of the place and 
indication for both conservative and operative at- 
tack The author has compiled a voluminous bibli- 
ography His illustrations and photographs of ap- 
paratus and surgical technique leave nothing to be 
desired in this phase of his work 

In part i is a lucid and physiologically sound dis- 
cussion of the sources and effects of distention locally 
and systemicaUy, of absorption in obstruction, and 
also of the pathology of strangulation Part 2 is a 
detailed discussion of the diagnosis of acute abdom- 
inal lesions, methods of recognition of the presence of 
obstruction, and the differential diagnosis of simple 
and strangulating obstruction Part 3 covers treat- 
ment and embodies an extensive and detailed de- 
scription of conservative methods of decompression 
and operative procedures There is a comprehensive 
discussion complete with illustrations, of standard- 
ized bowel operations, including a chapter on closed 
aseptic resection Part 4 covers the special obstruc- 
tions, such as obstructions of congenital ongin, for- 
eign bodies, volvulus intussusception, and the like 
The reviewer has had the pnvilege of expressing 
his opinion m a review of the first edition of this 
work He has carefuUv read the second In his 
candid opinion few monographs in modem surgical 
literature represent the standard of excellence as 
set forth in this volume on bowel obstruction 

J R Bochbinder 
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INTUBATED URETEROTOMY 
A New Operation for Ureteral and Ureteropelvic Stricture 

DAVID M DAVIS, M D , Philadelphia, Pennsylvania 


T he surgery of the ureter has lagged 
behind the surgery of the kidney m a 
maimer that is difficult, now, to ex- 
plam Only a few years ago there 
was a general feeling that the ureter seldom 
required attention, except for the occasional 
ca^ m which it had to be removed This be- 
lief perhaps arose from the fact that, after 
pyelography was invented, the medium was 
a nays injected through a catheter lying m 
the renal pelvis Pyelography brought about 
^ rapid increase m our knowledge concerning 
r^al pathology, much of it concemmg the 
e ects of obstruction In conservative kidney'^ 
surgery, attention centered upon plastic op- 
erations on the pelvis, with the result that the 
consideration, which now seems obvious, 
k cause of the pelvic dilatation 

us be an obstruction lying at some pomt m 
^as Ignored Next, ureteropelvic 
s ructions were treated by means of plastic 
and much argument arose as to 
^'rability of usmg a tube splmt after 
su^ operations 

. , ^^cr s persistent campaign brought the 
many ureteral ob- 
and l^alow the ureteropelvic junction, 
„ , ®any of these are amenable to treat- 
of ct The operative treatment 

^ natures not responding to ddatation has 

Uie Department of Urology Jefferson Medical CoUegc. 


remained unsatisfactory, m fact, it is seldom 
attempted 

About 10 years ago, when faced with a 
dense, fibrous, thick walled stricture of the 
upper ureter, I applied the principle of the 
Rammstedt operation for pyloric stenosis, and 
divided the stricture longitudinally, passing 
through all the layers of the ureteral wall ex- 
cept the mucosa (Fig i) The result was 
most satisfactory Good results have smee 
been obtained with this technique by Bidgood 
and Roberts, Gibson and others, and the op- 
eration is now generally adopted for the com- 
paratively few cases m which the method is 
applicable 

The question of sphntmg after ureteropelvic 
plastic operations came up every time such an 
operation had to be done Opmions have 
varied radicall)'' as to the value of the splmt 
Peck, Hams, Cabot, Moore, Sargent, Priest- 
ley, and Ormond have all favored splinting 
Gibson puts the case for splinting as follows 
“No matter how generous the surgeon is m 
the use of sutures in plastic repair, the out- 
come is likely to be a failure unless he makes 
use of splinting, conversely, E he places his 
dependence on adequate sphntmg the result 
will almost certainly be successful even though 
he uses no sutures at all ” In spite of this, 
Gibson states that he does not “eschew the 
use of sutures entirely ” 



SU SORGER\ G^'\^COLOG\ AXD OBSTETRICS 


In quotiof* luthonlif* for the utc of the 
urtftnd ipflnt ft ihoufd not be forsoltcn that 
Mbairan recomraeodcd that whrae\Tr the 
kldoo li opened u larpr t urtterml catheter 
«5 noajfble *houId be paued down the aretcr 
and Wt In place for arvTral da\-a. 

It leerocd to me that the retuJti acre better 
In the aplinted caaca, but ipBrit or no 
there were all too man\ faUoret, partial or 
complete. 

Another aipcct of the proWcni appeared aa 
the result of expenences wdth trrethral tlilc 
turea. I had occauon rtearl> 30 ^-eara ago to 
operate upon a potwit with a vtfj severe 
bulbomerabranous stricture accompanied bj 
cxtensji-e perineal scarring and multiple 
fistulous tracts. After the tcarrtd, dbeased 
ttnoe was laljorkiusl\ directed awav there 
was left a huge bole in the penneuoi, and a 
narrow ribbon of urethral wall rejweaenting a 
part of the roof of that organ bridging n gap 
in the urethra a good inch and a quarter 
I lacked the conran to extend t^ dissectioa 
far enough to permit the freeing of the urethra, 
fresbening of lU ends, and circular suture In 
the daasK manner Instead, I passed a No 
24 F catheter through the entire length of the 
urethra into the bladder faiteoed It In place 
and left the wnund unsutared The catheter 
was vaTWe at the bottom of tbc ca its for 
man> da\a but after 1 wreka it was cosTred 
b\ bealtin granulationv -kt the end of j 
weeks rt was withdrawn, and the result was 
so oceOent that no liter dQatatwni were re 
quired C identh the cpithelmtn had grown 
aroand the cucumfercncc of tbc catheter and 
a new urethrm, health\ and pliable moa 
created eHaad Howard ha cnct dcarnbed 
a similar procedure in which if Deceasar> he 
cnth spl ts tbc urethra into ses'erai ribbons to 
permit the passage of tbc catheter 

In June. 1940 I was confronted b\ a nar 
row thm-wailed stricture of the upper ureter 
just at tbc point where the ureter di-*appeared 
into a kidnei with a complctd) mtrarenal 
peli-ii (Fi^ 1 a) The absence of an extra 
renal pelvis renKnid an\ poasibdit of asmg 
an> of the usual plastK operation The 
Rammstedt 117* of operation was out of the 
question, ts tbc waD of tbc ureter at tbe ite 
of the stricture seemed esm thinner than the 


Wall of the normal porlxm of tbe urrlrr Ali 

km to know what to do I tmxIlT de^ to 
a^dv tbe same pnnopJe uwd •« wteretf ^ 
In urethral strkturcs, that u, to blroljrt 1 
tube splint which was (0 rm^ in flaa in j 

ar3WTeki, A description of tha rw fcflo* 


Ca« j It D B pj 6)csn I - u 
ttactsofjnsMcfdil ■•.sburmr* tad iVumiut tmr 
this jwtient had \osllj- coftned jwj bnlii j 
Marrii, 040 there an luckef [wltbiWr Ha 
Vidnej rrtwe 1 hb twin rresmii Unb fmTwii 

often cerntpa kd b bemattrk. ikm t* 
ftttjDrtCT 

RocDlfnMfTaau Ukra Jon Wiri 

malt Uooe la lower cal ri of the rifkiLdrr) 
per 4 *tei)t namwi | of the ip v era t Kt ptnifik 
Hjihtwjtlrrirjjr ) Onlone j loio N j T 
bulb pa«vd t tbe lipit kidBC) aatetmtenJ- 
crsl fr'J»lsr>ft \/lcr lhr< t ertkrrftwwti 
UcLs of [win. ilh henularb acrairrd, ssd 
(cocfTsmi ihcmed the tone 1 be b the 
proper It left tint the narrow bi wro n ih 
aroipuB BOJt repmeDt as obilmlk)*, wbenv 
thb smsU lea odd ks becrae >* llr 
ureter 


Opmtico as p erf on Bul Aojb< j p®- ^ 
Lidfier es«f 3 ff*povd odfiwd Thewrtrr 
br^ht poo Ur» TbcBTferpoUBStf 
■arlidJ dherrot saddj»ret«i ti dtScafrr srtJ 
hbrous caiwde k■ptsd.'l]^ 

Vt tUe tha fousd perfect tfrt TVpfr* 
was retifdy laUartaal Ith «lr s rp 
iderdm St the tjos. The mafa netTeskfri lt 
hOa sroood the »idf cf the Trtrr 5 fiffl 

met CO below the bduer tim siijfpMrrw r 

of tbe uTflfT tMdenth corrfrejl 1 s u 

00 thleker than wwmaf and there ««soei{iWr« 
yt flarnmitory chsBft Inlbe 11 

foiord the arcter llimpofal It d«iU 
od djTided \ cociideribie porta* cf the 
cspiBk was cut > L rttereswr « rttk T 

the opt tbe Udner but the tart ' 

dnbieveuthelJttkfiBicet m*esandfvr^rtj 
Uiidsacir «edt eipiore tbe ItJw) brt 't' 
ronldootbeloeslcd \ro«lproofrM> 
theuble od nepfirtnom cMOecnrttw 

hadrtr a> nemrir ennU be B^id^ cut I 1 

this, tbe aofte CCTild oc* be kwftd. . 

were hwndoii^ rn order I o*d 

LxliM-v The rtteral 

throuih tie rtneUirt \ Rs®^ * 

eodd oo< b. dal. u lit U^or^W 

here Of aormal IhickijeM A N 

bn*ri>l <i3WD Ihroufh tbc J’ ^ 

reter 1 he ureter as cixd k 

defecT I ^ f 

owW groa arouad I tias rtbeMBI 
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and making it possible for the stone to pass should it 
again become free m the pelvis 

There was some wound infection, w ith fever The 
tube was removed on the 14th daj , and 48 hours 
later all unnary drainage had ceased He left the 
hospital on the 27th day 

On October 17, 1940, the patient felt verj' well and 
had had no more attacks The urine contained a few 
pus cells and some staphylococci On October 24, 
1940, intravenous urogram showed a small stone 
shadow, apparently m a calyx or m the parenchyma 
The upper ureter w as w eU shown and w as uniform in 
diameter, the persistent narrowing formerly seen 
being entirely obliterated (Fig 3 b) On August 23, 
1942, the patient reported b} letter that he was in 
perfect health, engaging in very heavy ph) sical labor, 
as well as m active soaal life, and had never had the 
sLghtest recurrence of pain in the kidney 

The excellent result obtained encouraged 
me to follow the same plan in another similar 
case 

Case 2 Mrs \ K , aged 46 years Pam m the 
left kidney began in 1917 Calculous pjonephrosis 
was found in 1925, and the left kidney w as removed 
ror one j ear before admission, there w ere occasional 
^m m the right back, slight burning on unnation, 
duzmess, and nervousness, but no frequency of 
“^"^hon There was pyuna, and x-ray examination 
showed a stone shadow in the nght kidney region 



Fig I Rammstedt type operation for thick-walled 
ureteral stricture The stneture is stretched by a bougie 
mserted through a pyelotomy incision, one or more lonm 
tudinal incisions are made passing through all layers of the 
ureteral wall except the mucosa 

The urine contained many bacilh Phenolsulfon- 
phthalem test returned 18 per cent m one-half hour 
Pvelography showed an abnormal, irregular, but not 
particularly dilated pelvis in a large kidney shadow , 
and a normal ureter The stone extended to the 
ureteropelvic junction 



F>g 3 Case t a. Conditions as found at operation, b, diagrammabc section 
through ureter as it entered kidney, c, stricture incised, splint tube in place in ureter, 
proximal end brought out through nephrotomy incision, d, diagrammatic section show - 
mg conditions at end of operation 
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FIf t Ciw », Wi Imtn aam trignai, befon 
ef^ridoci, ikoKKx Uricton al ppo ituc. b, I«tn 
foou cnrifrui, ] noctb* iftcr or«TiakB, ttite 

tm M Inaftr pront 

OoJUyjf M opertlkm u prtfanont The 
gpperurrtfrvumxt^Ia tiiki.mu4c<( duntrd 
Ut. Tbcp«lrltvuniUrel/btnreaAl,batUMtiooe 
fortiQutny eooM be wao re ^ ibroufli a (oea 
sfTtewwmy Tbe um« w\4 <lrtnUt{y oantFi'ea 
bdov Uh kkloe} A nbber t be aboat N 4 F 
i liae, aad eijulpped Itb eatiT feeealra. aaa 
naaaed doan tbe retrr oe cefitiiaeten, and 
bmibc OQt tbroa(h rtnail oepbrotooiy Ineatnc 
(•«BK u Ca^ ) \ retenl aatvnt vese «ed 
aad tbe t be vas expose d la tbe ooen retmxomy 

Tbe tabe rai (ddestaily ptdiea oQt od tbe oth 
pent pentlre day and Ibere au pt^clkaHy do 
rirtary draJnife afteraard Tbe aoixf bealrd frr 
primm Tbcpalkot aaoatot bed<A tbe 4tb<Uy 
and left tbe ba^tal on tbe 8tb day 

A month later t6 per cent of pbeoobolfoaptitha 
letn aj exrrrted la ooe-ball ben and tbe paUent 
felt perfectly ell Tto laanthi later tbe meter waa 
ttUated 1th a N F bath Tbe rtae »aa dear 
od COB talaed oo pot. blood or bacteria I^ler tbe 
reter vu dilated tadee U> tlxet No. F and No. 
4F On July P4 the patient left perfectly D, 
aod the orlne m dear od onhifected N pott 
opefatlee p> dottam baa been taLeo 

Not long aitmrard a tlnrd caje pnaented 
lladf Tbe ritualion diCered aomerhat In 
that tbere waa a good-alaed citrarcnal pdm. 
and the ttncture was coniidenbl> Vongei 

Casi y ilr» B r jed »3 reata. Thfa patient 
bad been troubled tb maibed pain 1 ker nfht 
ttde flr>ce tbe bulb of her Ent cbJd I reitlfatMOa 
CD the bcr-jatal tboaed that tbe left lidnev and 
ureter ere normal the n*bt Udi>eT pel 1* mod 
eratdy bot defimt ly dilated with pertUtent 


^ed aarioalnt M bekrw the ertewH 
fnnrtton, inwttioi aa tbcrmit Uujd tryl' Ti, 
rrter befcrar ibit pAit wt tboiEehttT,i tn-i 
ir^ »«lK, Jijit mm 

"lUu- at perforiDed Noiraiber 15, y 
TbeestertiJartiearaiKeoftbeUdaeyn 
norland it u aot adherent, aad u Ijwd n 
eauj Tbe meler beknr tbe kidney arntred mt 
fectly DOrtuL Jt u brouybt np on a tar tadd 
aecilon *4* then tarried paard, that <L»d ra 
Baarirdateootkatea bout i cwtliartminV-|ft 
Jott bekm tbe reterepehrlc ametwn. TVtt » 
aberrant rterr Vbtn ihi» poiit the ntan-ul 
peUt aimaded3ydi'teT>dedf\et IcBtleurtrT 
below u cjulle empty (Fhr t ) AD tf tir t 
mtltlal Bmoc aad blood et^ m d.y«rttd 
t from tbe ftenotje area rtry caitfilb ll f 
found that there ne t U cn cf CUm iivw 
RnsiletHy tVTtmaihac Ibe pd b. ad l>e^ rr 
dnldcd and itrfpped n> Pyrlotcaiy nr iki 
made, and tbe unae tpurted oat andcr con idmifc 
pet*iajt The edfrt of tbi< IncKjoa »m hell » 
ith fine black vQi trartkn ntam. AN bta 
mdd Jnat 1* loeod ibroofh the area ef Bnie*< i 
dorlog the Uel that lu alb oe rtrr this, em 
tbintrer than Ibov of tbe nanaal pcetka «f tbr 
nmer A No. 14 bolb cnold set be pa^ ibnvh 

tbe t tricipe Uitb the No. 14 beU b fin, 
tbe nteter wat indaed karltuduallT vtb the kb 
patvd fmly don It ine Imr urrter K ^b 1 
tabber tube abocl dae N 4r etlbearerra^ 
breatti ( tberadoUlqarir and It sr»<^dwt 
Utrootb tbe pyeWoeor fat tbe inter tt P'1 
boat i j taliateten bdoa the fadxee fa iW 
reter A ccotidenkle area of Ibi* ubc 
t tbe iftr of tbe Indtka. Three feefttn frelin 
eat 1 Ibif tube w that they oclJ De fa the pb 
Tbe pyefclxTB) waa dra tOfrthet w» tbe bd* 
1th nlsrt ti Na oco pfaia atfot . but b* a-W 
•ere uaed in the reterotomy (F | 5 b, c) Tie Lw 
a« broofbi out tbrooah tbe up per lajde cf tie a 
cUoo TbeUdney hxb a* modertteh 
a» laitened up t the nmidea amood lie w” 
Ith o« capcotai inture cf No. cbrwnfc atpJ 
Tbe ureter u then lees t be Uialfbt fa » 
poaltlon. , , , 

The patleot did eery eD Tbe 
/<T ariMH arooad tbe tabc. The tube » 

place 5 da\a. dratnln* cooddmUe 
fine Oatbe ythtfarrtwMckmpedindrraJ^ 
damped foe 14 boon wftb no kalaff **1^, 
There aa rery iBibt dr^roetJeet »l tnt 
onkily dj^ppearei On the 5th „ 

feotoujope K per cent aUodan 
Jected lJmju*b the tnbe It fillfd the 
rgtliTKTj tbe ureter below tbe peKK and enttftn 
Uadder \ flm «aa npo wd. Tbe tub* 
tbdri oder obwi, tlon br the 
Oie could euAfly are the upper a^ 
tcaat tbe tame afaincter aJ that be^ . 

aa Iminediately exposed. Folk™ fa* the ttr'™ 
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Fig 4 Fig 6 Fig 7 

Rg 4 Case 3 Retrograde pyeloureterogram, before operation, showing marked 
ureteropelvic stricture 

Fig 6 Case 3 Film made immediately after withdrawmg tube. Arrow pomts to 
ureteral shadow of wide diameter at site of former stricture 

Fig 7 Case 3 Retrograde pyeloureterogram 6 months after operation, stncture 
no longer present 
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Fig II Fig 

Fig II Case 5 Retrograde pyeloureterogram, 
before operation, showing left hydronephrosis, ureter 
narroa and thread hke in its upper third, loner tno- 
thirds normal Note large stones in right kidney 
Fig 13 Case s Pyelogram made by injecting 


13 Fig 14 

through tube Note outlines of new formed ureter 
alongside tube 

Fig 14 Case s Intravenous urogram made 6 
months after operation Note mdely patent ureter, 
compare mth Figure ii 



a bed 


Fig la Case 5 a. Conditions as found at operaUon, b, stneture incised through 
Its cnbre length, T tube in place Note that ureteral nbbon does not stay m contact 
with tube, c, ureteral ribbon held to T tube by sutures, d, postenor view , showing 
ureteral nbbon closely apphed to T tube Stem of T-tube provides unnary drainage 
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Fi| 5 C*<« U Dr Ei^tnl L Cc]r«. iatra cmo* 
ttracrui madr ] jtan after oraratm. \o( Udj 
F«Uat afeter 


um« riffnrtm* retefoiichK otntraetioa (FI* 
&, ) I tnvcTWus Qfoc<V‘^ brted «f»«n»r 
ptct» «ithtbert*fatbdrU empty tftn^Bdinito. 
tbe le{( pel ti ppetrtag Uter tbe riebt aixl 
(Un eQ tiOed t bmi od4Smlfi tet(nf.A.b) 
TmtoeeC Icb (ol/oouiUn brn^ ctmt 0 ^ 
tempoeafv deiiin* ol ibe rise The *D«bl fewt 
tfu to peTffstest thet the pelieot feued the bed 
t berruT^b tod corrolted vr B r*et* Gotdeo. I 
■iw her Smtinbe- 4 (H I the ret^oat ct Dr 
Goetkn tad Dr Le«b B schefi^ Dr vtnr 
rmrtrou*] nude hit rm>nh rtd^ ny Qme rtu- 
tble. On Ncr^Tober S, ^ C\ tto*com tboved Ihe 
bUdder oretcrtl onfiert, od orel^n caxmal 
1 . riac fmfn ibe rb^t kxlscj rd oo ptt» or be 
tmt, tbtt Erom tae kft utle raodent mbrr c4 
pot ctQt od me ro o t dnmpt c4 harlflj rbeool 
totioophtluleia tnt \ppetnir>ce time rl*ht 4 
nm In, Irlt 4 >^ Bin te* coflecttao time mhnitet 
n*ht 4 per c«l left 4 ^ per cent titneredal 
trace It (dt that (be coodiUor of the Wt Lid 
net u tore t *ro» pro*re*n "el) aotv and op- 
em>oo, tb the T«r of rrherlfl# the ohttnirtioD 
tJ>d -u in* the LidDe\ «u cht'>ea 

Operatwo **t perlonaed December 6 04 The 
k>«rT pole o( the kjdnrv atruH (reed TKoirtcf 
bthenbroufht poo tipe aod *enned t have 
rwimal pp«. ranee I>i»vctioo »ai ibeo cariKd 
carduBr p the oreter There va* teiilt ela I 
the periureteral f t run n* t iht renal eap«uk m 
(he krtcTpole bot thu* enUrel> a CBp*uia cs^ 
and there aai no rterv cenrnpan Ing t It «fea 
lr*ated mi dmded lib no fleet oo the Ljdiic> 
It then po*Mbk t tpo* the )«] u en com 
plrtd iboot cip'xin* tbe pper half o( th Lid 
DCT JnU bduu tbe reterop^jc junrtiuo the 


«rr urTtraed t thi hiH h 
»hetfc Tbrrr ere bendi of dV<io >«nn lU 

pan^tbe retert tbe peht« and the lifTr" rt, 

edthepetri* ainwiidedandpfD^ertnl kttJrUl’t 
tbe BittertT>el k Jurmloei (T e 9, 1 b) \ 

P5 kAotny *a thm nude and 1 riir> 

aabwed. I ipJt d eiten«ii rroWnwjl 

not enter the Bfeter bot al rytpQitnltaittifWff 
poetkrt erf the peHU. Tbe rettr tbrnf rt tv 
clml, hefbafaj* t the pemt here the irroi -j 
be*an. Tbe lacWoo a» amitd ap* rd U -t 
ojujd »et alt hla the oreter tbe tip irf tW p-wett 
eiimpfOTCredby thfa n c m hofie etihulh 
*enltalvih (fit 9. ) Thli « »rt»d di f r 
cep* and eidvd »Hh *cH*to. The diap tie* 
pataed freely do« bt the meter Tlekd^o 
cuTTfedDpatittknyoathepehkt fcrureiwdeh 

r nmeropdefc junctlntL \ rubber tube h t 
N 14 F art feaeatrated, ai then pr»W 
lhrou*h tbe pjeWom dot tbenrtteTlouL'Urrt 
o< bool I teoUS>eier» brVnr the arrUnt tm ' k 
tbe dt cJ li ureterotowT the oretnil *fi ro* 
coverrdooly boot ooe^Wtd of tie rirra*fftt'Ctof 
tie tsbe \ intuTO ere tr*ed. L Nn. | rubbr 
otietet ulti the cad evt od lira 
thnoA tie prelotocirr t dnii tie pdr>« (Tit 
9,d, ) Tbe Ljdciey rurtrlarrdbporrtko terftk 
tabo vm am&*ra »o that the vrria Uktrd 
Bormil coQxm. 

The coarakreme %u eirrOnt and the bcrd'c 
heakd ye- fnmtm On the 4li di> then » 
tnoMtorv episode erf /rrrr ODlbetdurft} amii 
via nl tlon au ln)ectrd tkroa|h lie erimlnke 
and Doedbtdrarpearedls (behlidikro/lae Tk 
tube ira* ties alUxin \ <bcrt Ubk Uur imt 
eurecirtene' »oJ den 

tube and U a ithda a. Tbe neri rf 
nrlae «ij UjrhJr colored Ili tjerrartthicr-r 

Tbere DC*eT y lea La (te erf Brine liniarL tk 
drairUK tract Tbe padeat left tie ho>(rfUl *a lb 
rod <&> 

Oo Febnjarv 04 and Jlirri ett 
leriaed wcunetu orf urine »ieu fd »a l« * » 
teiU. Tbe temperature remained “ 

Intja esoo* uroiram made to llirca ^ ^ 
Tbe oolliae of tie Wl Lidney peb^* 
lame a befoee bat It ireil fiUed t 5 b*^ 
(FT* o. > Qd complctelT empty I F> 

(FI# b) bereuj before U>e<Tentku 

aim lull Willard l bou and 4J 

fortuMieh tieoretcr notcnlUaedh ^ 

tdau 1 jol 04 tbepatknt 

■alncd 5 poond* In el|it and lilt ihe _ 

lecUy ell, ai ate bad not ke 9 ee 

tbe operatwo 

Tbe fifth case wai raaiiiable for tk o 
tmne length of the ftricture 
\-iou« tiicctavs, tbe cTwrathr metbori 
uacd With »ome mt'gi'tiiR* ^ 

length of the atrictare 
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the opposite kidncv sevcrclj" and ir- 
reparabl} damaged Nevertheless, there ap- 
peared to be no other method of dealing vath 
the situation, vhich I thought then and still 
think pro\aded an acid test for the procedure 


Case ; Sirs \ B , aged 32 years Severe pain in 
the nght side began \pnl 15, 1941 \ttacks re- 
curred about c\crA 2 weeks, and were accompanied 
b\ chills, fever, frequenev, and hematuria Unne 
vvas cloudj at all times 

\ ra\ examination showed multiple large stones 
in the nght kidnci region The urine showed man\ 
white blood cells, few red blood cells, and man\ 
bacilli 


Cjsloscopv was done March 3, 1942 Urine from 
left Lidnev was dear, with no bacteria Phcnol- 
sulfonphthalein given intraxcnouslj revealed right, 

, per cent, left 22 per cent in 10 minutes Left 
pveloureterogram showed a marked hvdronephrosis, 
the ureteropelvac junction was funnel-shaped, but 
the upper ureter verv small for 10 centimeters 
(Fig n) The catheter met resistance in this region 
The patient became verv ill, developing severe 
pam m the left kidnev region, accompanied by chills, 
sweats and high fever, indicating that infection of 
the left kidnev had occurred This infection persisted 
unabated for S dav s, in spite of large doses of sulfa- 
apparent that something 
radical would have to be done to save the patient’s 
left kidnej , her only good one 
Operation was performed March 13, 1942 The 
pcnrenal fat was adherent and vmscnilar 1 he ureter 
was small but thick walled with a thicker capsule 
tten normal and numerous good sized v’cins coursing 
along it It resembled a normal V as deferens About 
10 or 12 centimeters below the kidney it assumed a 
normal appearance (Fig 12, a) The cxtrarenal pel- 
was of moderate size and thickened (muscidar 
Ureterotomj" was made m the middle 
' the narrowed piortion A No 10 ureteral bulb 
passed upward to the kidney with great difficulty, 
almost equal difficulty, until it 
cned the normal portion of the ureter It then 
I e^ily to the bladder Efforts to dilate the 
fnr were unsuccessful YTien sufficient 

reli'^f ureter split It was felt that 
®^ 5 *^ruction vvas absolutely necessary to 
rini,^^ welfare, as the other kidney would un- 
urpi removed For this reason, the 

letintv! boldly inased throughout the entire 
conwrt^ u °^*^uwed portion (10 to 12 cm ) This 
nfahn*^ mu portion of the ureter into a narrow 
wav.°t lu '°Qsion was extended upward a little 
Nn rA ? E® pelvis One end of the cross piece of a 
m tlio ^1^* gall-bladder T-tube vvas then inserted 
lower o r other end barely reached the 

of the ureteral incision, and was m- 



ipprovimation to the tube bj 3 sutures of No 000 
plain catgut It did not cover more than one-third 
the circumference of the tube (Fig 12, c, d) The 
stem of the T-tubc was brought out the upper angle 
of the wound for urinarj drainage The wound was 
closed in the usual manner, with 2 or 3 rubber tissue 
drains 

Conv’alcscciicc was afcbnlc and uneventful The 
wound healed bv first intention 

On April 14, 1942, skiodan solution was injected 
through the tube and the x-ray picture shown in 
Figure 13 was obtained The lower limb of the 
T-tube was cvidcntlj' occluded, but the solution 
flowed frcclj around the tube into the bladder The 
tube was therefore withdrawn on April 12, 1942, 31 
davs after the operation No urine drained through 
the incision, but the temperature rose to 100 degrees 
and the patient had pain in the left kidney A No 9 
ureteral catheter was passed easily to the kidney and 
left in place 5 day's, when it was withdrawn There 
were no further symptoms, and the temperature 
remained normal 

On Apnl 24, 1942, a No 14 bulb passed to the left 
kidney with perfect case, meeting no resistance at 
any point The patient left the hospital Apnl 26, 
1942 Later she rc entered the hospital, and on May 
19, 1942 the nght kidney was removed It was a use- 
less, thin walled sac and contained several large 
stones The convalescence was uneventful, and the 
patient left the hospital June 3, 1942 On July i, 
1942, the patient reported for observation She felt 
perfectly w ell The cathcterized unne was clear, and 
contained no pus, blood, or bactena Phenolsul- 
fonphtbalcin given intravenously revealed 47 per 
cent in 30 minutes On August 17, 1942, a No 14 
bulb again passed to the left kidney w ith perfect ease 
On September 9, 1942, intravenous urography was 
earned out The ureter was well outlined, as shown 
in Figure 14, and obviously of normal diameter or 
greater These findings prove beyond doubt that 
the new ureter is functioning m a thoroughly satis- 
factory way 

I was unable to find a description of any 
similar method for treating ureteral stnetures 
until I found, m the 1928 edition of Keyes’ 
Urology^ a recommendation for “mtubation of 
the ureter” in such situations Smee few de- 
tails were given, I consulted Dr Edward L 
Keyes personally He gave me fuU particu- 
lars of a patient he had operated upon in 
1915 This case is of sufficient interest to 
quote m full 

“An able-bodied Irish laborer, whose previous 
history contamed nothing relating to his unnary 
organs, sat for 2 hours on a board covered with ice 
in February, 1915 Within a few hours he had a 
severe pam in his left loin, and the next day did not 
urinate Alarmed at this, he consulted a physiaan, 
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alilc form If the sutures fail to hold the tis- 
sues in their neu positions until healing oc- 
cur-i the operation is a failure 
In the intubated ureterotomy, no effort is 
made to draw the tissues into a new form, and 
no cutures are used The operation depends 
ujxm the physiological repair processes of the 
tis 5 ucs 1 he splint is a mold upon which the 
ti'^'-iiLS, b\ their own proliferation, re-form the 
ureteral channel m normal size and shape It 
must lie left in place, therefore, until this 
proliferation is completed, and the new chan- 
nel lined h\ epithelium T he data presented 
m this paper prove that this actually occurs, 
and that a nciv and normal size channel re- 
places the old, stnetured one 
fine wonders, however, whether the muscu- 
lar laiers of the ureteral w'all also proliferate 
about the tube splint If not, a considerable 
Segment of the ureteral wall in the operative 
area would be devoid of muscular coats Such 
a new formed ureter would be incapable of 
lienstalsis, which might interfere with the 
transport of urine through the ureter Un- 
fortunateh , it has not been possible to per 
fonn an\ experimental work on this problem, 
and no pathological material is as yet available 
from an\ of the patients who have been op- 
erated upon One can onlj saj' that urinan 
drainage from the renal pelvis is free enough 
'r' that the urine has become clear and sterile 
■0 4 of the reported cases, and possibly in the 
other, and that intravenous urograms give no 
iwdencc of an\ urinar) stasis due to changes 
in the ureter (1 igs 3b, 7, 10, 14) 
ur the use of a ureteral or urcteropclvic 
Thnt, the size of the splint, its shaiJC, and the 
'^ogtli of lime It IS left in place are the most 
'oiporlaiit points I bchexe that manv tubes 
'■wil as ‘■plints liaxe been too small It seems 
[‘^'^"oblc that a tube used for this purpose 
I" ris large as will enter the uncut, or 

pnwinnljli normal, jiart of the ureter w ithout 
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llttmg so tightlj as to cause ischemia of its 
wall It ma} well be that specialh shaped 
splints, including perhaps conical ones for the 
uretcropehac junction, w ill pro^ c to be useful 
If a splint IS wathdrawn too soon, it will fail of 
Its purpose The allowance of time for* the 
tissues to reconstruct themsehes about it 
should be generous, erring on the side of 1 00 
long rather than on the side of too short 
Three weeks ma\ be enough, but should be 
regarded as a minimum I bcliexc it wall 
seldom be neccssarj to leaxe a splint m jilace 
more than 4 or 5 weeks 
This method is presented m the expectation 
that It wall prox e to be a x crx x aluable means 
of dealing xxith all kinds of urctcraU and 
ureteropelxac stenoses, including those not 
amenable to an> other method of treatment 
Indeed, in the Jefferson Hospital urological 
department, operations done according to this 
method liaxm entirclx superseded all plastic 
operations on the ureter and urcteropclvic 
junction Me find the technique much sim- 
pler, the results much more certain The pro- 
xasion of fullx adequate continuous drainage 
for the urine during the period the splint tube 
remains m place is essential to success If this 
IS done, there arc rcmarkablx few complica- 
tions and dilhcultics 
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bopU4«d«atMrr bat obUj edoo rinc Mem 
bUe tbe pmb bmd d tLc pmtirat fdt 

perfect! men. fee rii da^m be d*d DOtUnf, 


Ibcnirfi dariof that tlm he pmued Mt a alAKlt drop 
of nime 11 then entered St. \a>cnti llo*pltaL 
H uld he fdt wcD hot he »mi naentalljr a Qttle 


Roentgen n\ I be™ ed three iln Jem fa 
«( lit Hi iWt two rf lira 
IcpeaedtheW foe the third time fcaWiVL C 
aobepondd.^ that I conld hardly U»VlL»r^ 
Itlhrooihtheddoephrertctn mmdaid W^lj 


tflpli, hi nper&dtl cardHar^ a little cwtgcMcd. 
bia lnte>t[BC* diMeoded hit blood pre*Mrrr 70 hit 
tentperatirre ttocmal, hi> left Icin sU^Uy ttad« bnt 
owlnit t (Httention the Udney coaU iwt be Idt. 

■The rocntfcn riy»abct»cd larfe left Udney- bat 
Dottoet. The cviti7N»pe then, ed aeon itettfen^ U m 
bbAdetTer«dacixTeipocid] Rl the lUn coajeatioa. 
There mas rwt a drop ol irriM In the bladder The 
areter catheter a ent pyocm cd the left cretcr bat 
drrwDoarioe \ fllifonn erretera] boafio entered the 


areter The coo aktceBCm u fut/rdr 
eatept that 1 had t Irrteat the peirbd ikeL*-a 
otwt throath areter atbetrr to rre<j I 1 
areteral drunaicr 

I to fire jtan after hk 6r«t 
rernalned entirety rll. I evk and c*|y-^ « 
^rasdj but 1 harehad aoeppoeiaaitytsBait r-T 

eantinatioc except t krik t Ui crlir 1 
aboard no pcs to the c\ 


right areter for otUy 5 cm. and drew no arine. 


kin but found htdney there I turned him over 
and epeaed the left kin and found the left Udnej 


Dr Kn-o a*aln reported Uia or Wrer 
tbcNewiofk \c*deinv 0/ JlrtBdnch iwa 


mr tarre CDCLgcated and iertae I bebed tbe conex 
nd paabed a lobe bio the pehb ol tbe Udoey 
Gberatbg an. <m ct or asnta ot ada 


Gberatbg an <m ct or asnta ot ada 

F<x\ daya be aaa aeeakcimatcae and then T*' 
eovtred and made a brQikot opecatha l e c oe ar y 
Tor three ecka he ptaaaed large amoonu at eiIm 
daily from the kla Cobe bat none froea the bladder 
Troen the bladder aiUaga rtreptoCDCci am ob- 
tabed. \ le eo e d QftoKDpv rrNTakd nothbg new 
Then ba begi t orbate a< oradi ti yoo cc. b 
t clTcboora. I therefore retnored the tal^ asd (a 
areek the af in domed, whempoo the letsperatsra 
enttoioj and the kla reopened, ao I replaced the 
t be aad Idt it la. 

la Joly dee caoatfas after the &rtt operation, he 


InMa} ip43 tbe patient reported hhir^u 
itUl b ticrllent b^th aj 5TanahfT tiepp- . 
efaboQ, having had do further tr eat me m fi 
tbe mcantltoc Figure 15 ahm ea laUi 
x-wsoni urogram taken b ipiS faj which fte ’ 
eurtfleot contew of the upper meter nor U 
DOtfd. 

1 aljo iound that Mc.Vrthar m r- 


ported the repair of a cocupirtei) riphrid 
urethra, vith K«a of aafastaset lie bridpd 
the gap with a artteial catbetn cf i!« ‘ 
aae, Id the irrntsrnoffrtm b hb arti^ It 
fippean b be a No. 6 IV bdom pdn> vu 
diaiDcd *epaialcl> by andbcT lube Tletaj 
of the irrrteT wrre dratrn ti doxdt tncrtVrr 
poaBbJc but failed to meet h) ^4 indi. Tlr 


thruagfa tbe left kb I reopenM tbe lata, found the 
UdneT very adbereat rKl the iintK enleriag the 


ernter d tbe coetet 1 mobiUted the kwet pete mob- 
eapfolarir dl<do4ed the dherent pd 4 t and the 
areter BKideratel dlliled below oirrov tl^t 
trlctore t the rcte fuy elrlc hmctloB I opened lha 
areter and found that 1 eoulo not pan eve n probe 
throagh the itrlcture I hoped to do a plaatfe ev- 
cratioo but foa d that I coik not m bflize the 
ureter or kidney aaffidently t do to. I t h erefore 
made nother oUoa aa lach down the areter and 
btrod ced Na ro F catheter through iHi op bto 
the pelm ol tbe Lxlaey thai ipllntiog the atrlclore 
wide open TbU tube u Irtt tn (or three daya. 


tpfbl wraj Wl b pU« 9 rreel^ The palln 
became and irroabed but nafortmultf' 
DO poftoperitnT unuc exannnadoQJ fj* 
tkiok teaU, oc roentgenofrana wm 
McArthur uxed this method hectare te W 
Ijied it lucceaafulJv fa rtcoeatructin? lie bt 
ducta. TTus care ti bdoded bcctnre Ih- 
eraUve procedure b reallv bared oc lie 
ooderi^iDg petodpJe at in mj own 
Dr Km-e* uauret me that be 
bboceratioo m 191S at I did fa ^ 
for Uck of amThiof better ahidi cwU U 
dooe. The nsulti, fa U* ore and a^ 
irtlne incficate eJeariy that It b “ 
>^uable procedure thatithiia^^ 
tkmt, md that it ma\ be depcTxW "P^ , 
produce good effect*. ’Die 
{g quite different from that 
operatbm. b whkh tbwe* are 
tlten recDEotrocted bv jutoir. fa » 


bat four dt) liter hi* tempera tore rote to 4 and 
reiBaloed thereaboati for three diM, when bepawed 
utuQ pbo*pb*iic itnoe III* kin then pewnptly 
healed and oi cos*aIe«cciire thereafter at on 
c\eiitfiil 

T rear* Later la Jolv 9 7 after week 0# 
pain od ferer la the left kan, be returned I 
tebed h m for ten day*, during wUch ho had I 


ccu mpamcd b pain 
the kagett perKxiof 1 


) in tV kt nd detmlt annrla, 
an am being t esty fourbouta. 




THE INTRAPERITONE^I ADMINISTRATION OF 
SULFADIAZINE 

With Spcaal Reference to a Comparative Study mth Sulfanilamide 
l^RO\ ^\UTFR4J>J\\ARREMLC0LE,^Ln VAC3 Oocap, tIFw 


T II^ intrckdixrtlon erf new aulfoaunltle 
compouuik It fhort interv'xls 
(t oecnean not onlv to itod) ihdr 
>'aTiouidunctemtks — dotage tber 
apcuttccflcdjtoDcItj ttc bnttlaotomakca 
coTnpanU\‘e expeomenUJ aod dimcml ftudv 
to toat we ma% know when each •boold be 
ined and bow The sj-ntbesu and lotroduc 
tion erf iulfiHurine b) Roblin and OModolea. 
and the \‘er7 faTOrible pbarraarotogfral and 
thcrapeutk report li> Feinjtone and aaaoaate* 
led ui to cooduect i rtads of the drag we were 
porticoIaH) Interested m its coapormthT use* 
fulness «hen Unpiaated uato the pentooesl 
cmvit) fohowin^ operatHOs m which coolami 
Ditkio, Rich u that rerjlUttg from rticctloQot 
the bowd was sustained 
Tbewideboctenaiipeclndtv of soJftdiaxine 
os reported b> Xj 3 u% MeSwoin and Gleoo, 
and others l e pi eacati a distinct ad>‘antase 
over other salionamcdet. Wlieeler and riom 
mer noted that the proportloo of the aeet 
stated drug in the urd ctrlne was lower 

than with on) other sulfonamide cotopound 
except one this mai explain the rrUlIvdv 
hifth detrec of tberapeutK effectiwoos wiln 
luifadiaxine The rdituTly low toxtat> and 
high blood levels per kilognm tmit of dw os 
reported b> numeroas observen (j lo, ii) i* 
ID complete agi cement with the expcnence of 
the autnors. AJtholtgh the relatnw loiidt> of 
suUodiasne U lew than ol stdiinlhunidc. 

snlftp^Tidine or sol/athioxotc yet one of the 
toxic com plica tiocLi of lalfonaimde Cberap> 
namdy renal damage (p, 13 16 17) occurs 
with a greater frequenc) than with sulfon' 
lUmsdc and at about the some (requenev os 
with iulfathlaxole However the outnon 
Ina tO* Dtpu m i •< SmtBj CtBcrt at Ib>- 

erviT ISacw. br IrfW taw iW C*»d«*U > rfa il 

i 1‘n '~TTT— m-^. ^ > — ^Y* ' 

S7 tWrp a iMBT 


ha%T not objer%Td t single Injuare of nri. 
Injorj In the cases reported heron. Id a ;« 
timt not Included in this report »e dd oetr 
oUguru which was rcHeved by nretera] ati 
ettriaatioii oihI fluids, "nie patJeBt a \orn 
girl who previooilT hod had oee UdirT rt 
ino\ed for on octlnonnTollc tbsco* puiaUr 
shoold havT hod a smaller dow or dcdc at ai 
Aithough renal Iojuit ti numfesteJ W m 
or more of such mnnlfestalkma as albocoin 
no, blood in the itrint, oCgnria, lairia, tv 
occurs more (reqncotly folknrioi wHaEarr 
thuri after sulfinflainldf other BanSts- 
totJOQs— e.*., headache lertin feier m 
sea TDtnldng reatol coefoson, seabes 
etc— Oft much 1e*s frequenthr aacoBBtfrri 
Janndice and cooroinitaot hepatic daaar 
which hare Iren reported slth inch a teAh- 
odence with Intropcntowal sd/aaslicrdt 
therap^ bv JsHjod and CoOer md rtle* 
have not been encountered bv n» sTti ** 
fadloiine 

There ore Innumeiabie reports in the eei- 
cal blenture regarding the effect of lie nl- 
fooamlde cofopoinuii oq semod hesB" 
although aoroc of these reports ore tt^ 

dictofj most of them claim little Of no iW 

mental effect The recent report erf 
and aMoaatcs devribing no inharfocna » 
growth of epivhchal ctUs ia a tflsoe ostut 
media saturated with a iiifoosnwJc ri» 
pound rrvTiled no mhltilkai 
dine or anlfidlaxlDc Ihe greatert toWos 
of ceDuIor growth in a suUonam^^'^ 
was in the meefia containing nilfaliix®*'- 
the other hand, additke of " 

media, m conccntratkaiJ cTaaaflT.^ 

suited in death of the ctDs. 
the cooccnlraLko of proflavine 
bareiv permit cplthcual grtrili a» 

I 100,000 and I iJO,cco. The prnco 


3*4 
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thors are inclined to attach much significance 
to these etpenments from the standpoint of 
wound toxicity, mterpretmg them as mdicat- 
mg a very low degree of toxicity to tissue cells 
m a wound 

Sulfanilamide (6, 19) is bemg used more 
frequently at the present time for mtrapento- 
neal implantation than is any other sulfona- 
mide, although sulfapyndme (5) and sulfa- 
thiazole (2) are also bemg used If the latter 
drug IS used, it should be implanted m the 
form of an emulsion (2) because of its tend- 
ency to cake” and act as a foreign body 
Regardless of which drug is used for mtrapen- 
oneal implantation it should be emphasized 
that the drug must be sterihzed by steam 
pi^ure to prevent development of anaerobic 
infection In the crystalhne form, none of the 
sulfonamides has any deleterious effect on 
aimerobic organisms The development of a 
a al case of tetanus following the mtraperi- 
toneal implantation of nonsterile sulfabyn- 
me (contaminated by the container), as re- 

^n[i2ation^^^°^°’ proves the necessity of 

^■uthors are aware of only one 
E the mtraperitoneal use of 

and ^ by MulhoUand 

use describing intrapentoneal 

ranmL f ^ cases They used doses 

aeamfE"^ but advised 

which iT ^ erams The study 

mcntnl '^bave conducted represents experi- 

on abiSf ^bich have been made 

tion in In b”'® ^'^d mtraperitoneal reac- 

68 catax: ^ ^ comparative study of 

tranentnn^E'^^ sulfadiazine was used m- 

fanikmiH^^^^^'’ of 62 cases m which sul- 

‘aniiaraide was used 

'^perhiental methods and results 

fadiamn^?^ bogs a suspension of sui- 

ter asentif- ^ water was mtroduced un- 
*4 b\ mn ^'^biuque into the peritoneal cav- 
P'ojed in tb! ^ trochar The dose em- 
PcrkiIo(Tr3 ^^riments was o 15 gram 
ihEif which IS slightly 

humm Th bnaUy adopted for the 

cubic ronf. ’®^^*^c)unt was suspended m 100 
^Uced sterile w'ater and intro- 

through the trochar The absorption of 


15 



Hours 


Chart I Note that the peak blood level of the h\ o drues 
m dogs 13 reached at about the same time, but is sLghtlv 
lugher with sulfamlamide ( — ) However, it falls rapidly 

below tte sulfadiazine ( ) level which is sustained 

longer The dose with each drug was o 15 gram per kilo 
gram, given intrapentoneally 

the drug was studied by blood level determi- 
nations at 2 to 4 hour intervals The animals 
were kdled at various mtervals by means of 
intravenous nembutal, and the pentoneal cav- 
ity was inspected Note was made of the 
amount of the drug which was unabsorbed 
Sections for microscopic study were taken 
from all abdominal viscera and the perito- 
neum 

It will be noted in these experiments that 
there was prompt rise to a peak of 9 8 milli- 
grams m 4 hours (see Chart i), followed by a 
slow drop to 3 o milligrams in 48 hours Com- 
parison with the curve representmg the aver- 
age blood levels m 5 dogs that had sulfanila- 
mide implanted into the peritoneal cavity in 
the same dose, reveals that the peak is reached 
m the same time, but the sulfadiazine level is 
somewhat lower It will be noted, however 
that the blood level when sulfadiazine is used 
persists at a higher level, and for a longer 
time 

Two dogs were operated on 24 hours after 
injection of the sulfadiazine emulsion, and the 
peritoneal cavity was mspected It was esti- 
mated that 50 per cent of the drug remained 
unabsorbed The omentum was adherent to 
the site of the trochar puncture Small 
clumps of the drug were scattered throughout 
the mesentery of the bowel, and in several 
areas they were covered by the tissue of the 
mesentery Encased m the omentum were 
many small clumps of the drug up to 3 null 
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mctrr^ in nzc Tboc dumps mrrc 
icrmpfd off T.hcrr\Tr Ihcr were attached 
There was iw free peritoneal fltdd and there 
were no adbesiotu. 

Twt) different dopi ob#cr\-cd 48 hour* after 
injection of the emulsion rt\*eiW that tman 
masse* of the drug were ftfll encasi^ by the 
ocQcntiim erpediDj at the site of the trochar 
puncture A few jnecki were adherent to the 
scrota of the boro No free peritooea] fluid 


scrota of the boro No free peritooea] fluid 
was present Between 30 and 40 per cent of 
the drug was pretent In 4 dan there were 6 
to o fleets of the drug ttfll present In 3 dogs 
obser\Td They were fimdy attached In some 
areas, and Kerned to be nirrouoded by the 
tissue of the omentum or the mesenterv A 
few flecks were adherent to the Kfota of the 
tmaH bowel There was no grota slm of 
change In the aertrta tarroundlag the ale of 
these attachments. No free peritoneal fluid 
was present The 3 temtinlng dog* srtte aac 
rifled In 7 dav*. Two imall masse* of the 
drug were encased to omentum in t dog and 3 
ilm^ dump* in each of the i other*. These 
dumps were about a half centhtMter m ^xe 
There were no adhetloQt except that the 
omentum was adherent at the ate of the tro- 
char puncture 

^Gcroacopic fections of tissue (chief!} omen 
turn) surrounding the sulfidiadne cmlals 
were et*entUU> negative In all instarKcs ex 
tept that on the 7th da\ a t)’pu:al foreign bodv 
reacboD was present with Umpbocytk mfil 
trabon and foreign bodj giant cell*. 

Five dogs had Rulfanuomlde Implanted mto 
the peritoneal carftv bv a tunnar technique to 
compare this drug with sulfadiaxiRe \utopsv 
J4 houri aflcr unplantabon of the drug re 
veiled DO cvakrtce whatsoever of the drug aD 
of it bad been dissolved ar>d appaientlv ab- 
tovbed Tbsrve we« no adheuons the acrota 
of the bowd and all 0/ the abdominal vTscera 
were Dormal There was do free fluid. Ob- 
servitlons m animal* } dav"*, 4 dav-» 7 da}-*, 
and 3 weeks after Implantation of the drug 
revealed Identical finding* 

In addjtwo to the experiments described, ao 
dogi were operated upon and 4 5 gram* of 
tulfadiatint placed \n the peritonea! cavntv 
directlv ThcK erpenments were done to 
simulate as cknelv as poaafbk the method 


OKdm the h Oman h th in Ihianvunurf Ih 

drug used and in the mrtho.! of ridw i^r 
drag Into the perftoocal cavUjr \hh«blV 
actual dose adopted for uw la thr hamu n. 

6 grams, t he anlm al doK per fc Qogria 

weight Is roughh iHree tiroci the hgmm 
and the dose per square foot of pcnifloea] «v; 
face at least 5 tmwi the human. Mlti/i 
diaxlne used in these CTpcr im ratv bad btr 
ateriJiml by antodaving lor 15 nrinmei 11 ij 

ftmnds pietauie with a tetnpentnre cf 119 u 
frees cTOligntdc It had previoodj- tea dt 
tcnnlned bv one of us (L U ) thnj^ ■■ anJ 
eipcfiroenU, that ml/onamidawhicbsertB 
heated suffered do Jos* of their thenpe o r 
tffcctivtnes*. 

Two dogs were sacrificed in 24 htwn Ito 
estimated that 3 grams of the drag rernfroi 
to the peritonea] carlt) of each dog Tbedra; 
was again In the form of rfurop* a Jb nna 
kowK to seiosal tariacet of the tewti, Sm 
mearatrr} and peritooeum. Omraten b>^ 
alread) surrounM the material is arrer^ 
areas. No /r« pentonetl fleid wis pnwet 
EixamloalloD of 3 doyci io 4$ hosnrevn'rdo 
ettlmatcd 2 grama of drug reoalmcg Vt ibe 
operallve rite 0/ ooe dog there was a tanrW 
mas* of bowel adhere n t to the oomtinoari 
to adjacent kjop*. Theie tdhc<4»s arrets*- 
flj separated and there was 00 appairat 
pathological change 00 lie sotu* at ik 
p^nts of contact Clumps of tie drug *tJt 
aurTovmded In the omenlnm b several crier 
areas. \i 7a hours emninatloiiofad.'^i^ 
veaJed about i gram of drag still prrwti “ 


vealed about i gram 01 drag itiu 
each At the point of oatental attacimrtt 
the opersOJve nlc in i there was a mi » " 
drug rneasunng s bv 3 cenUmelfn eoo^ed^ 
the omcnlum. SmalVT ma>»ei up W 2 os- 
metcfi In size were adherent to lie * 
tix bowel and the liver In loti dor 
bow d in Kveral places was locadr awirri 
where the drug was interpowd 
serosal turfacet- Operaboo 
dav-* after implantatloo 0/ snlfadia w 
\-etJed oToenlum to be edherml to 1*^1^ 
UvT Bte at this point the 
attached to the omentum bv tcfl sdoe^^ 
When Ihete adbetwris acre wfortbA 
mn-w* 0/ the drag were 
nowd between tlw oiccntum and bosn 
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between tlie loops of the bo^^ el On the right 
panetal peritoneum in i dog an adhesion w as 
present between the small bowel and the pari- 
etal peritoneum Small clumps of the drug 
were interposed at this adhesion also Autopsy 
performed on these animals 9 weeks later re- 
^•ealed tlie omentum still attached to the oper- 
ati\e site, but all adhesions and all of the drug 
clumps had completeh disappeared The ad- 
hesion to the suture line is considered inciden- 
tal to the operation and not related to drug 
action All Mscera were normal in appear- 
ance Autopsj on 2 dogs at 8 daj s revealed a 
loo'^e adhesion of small bow el in each dog at- 
tached to the parietal pentoneum on the left 
side Sulfadiazine clumps were present at the 
site of the adhesions, and sc\ oral small (dumps 
were incorporated in the omentum In 2 dogs 
operated upon 10 da}s after implantation of 
sulfadiazine no cr\stals could be found m 
either case There were no adhesions, and the 
loops of bowel appeared normal Autopsy on 
these animals 3 months later re^caled normal 
pentoneal ca\nt\ Eight animals were sacri- 
ficed after 3 months The findings m each of 
these ammals were identical there were no 
clumps of drug remaining, there w ere no ad- 
hesions present, and all \nsccra appeared to 
be normal 

hlicroscopic examinations of the tissues 
ivere negative except again a foreign body 
reaction was noted around the sites where the 
drug was surrounded by omentum or perito- 
neum 

Blood level determinations on 5 dogs, given 
° 5 gram sulfadiazine per kilogram, arc repre- 
sented in Chart 2 It will be noted that wnth 
ms high dose the blood lexml rises slowly until 
' reaches a peak of 40 milligrams per cent in 
^nd then slowly falls until after a pe- 
riod of 8 daj s the blood level has reached 2 
™lhgrams 

, ^ere no toxic effects noted in any of 
^ dogs following the administration of the 
smaller dose With the large dose (5 times the 
ose adopted for clinical use) only 2 of the 20 
ogs gave evidence of toxicity, this consisted 
^ miorcxia and some vomiting m the first 24 
^ours All dogs made completely satisfactory 
covenes from operation and reacted nor- 
mally subsequently 



Chnrt 3 With such a hrge dose fin dogs)— o s gram 
su'fadiazinc per kilogram into pentoneal ca\itj — the peak 
blood Ic\cl does not occur until after g6 hours as compared 
to 4 hours after a dose of o 15 gram per kilogram fsce 
Chart i) 


CLINICAL METHODS AND RESULTS 

Attempt was made to compare the relative 
efficiency of sulfadiazine with sulfanilamide 
when used in the peritoneal cavity of human 
beings following laparotomies In general, the 
drugs were used only in operations in wduch 
contamination had taken place During the 
period of experimentation a few clean cases 
were used, but the authors realize that sulfa- 
nilamide thcrap)' in these cases as a routine is 
superfluous, and in routine work should not be 
used Altogether sulfadiazine was used in 68 
cases, and sulfanilamide m 62 (Table I) Of 

TABLE I — COMPARATIVE EFFICIENCY OF IN- 
TRAPERITONEAL USE OF SULFADIAZINE AND 


SULFANILAMIDE 


0 All 1. 

Sulfadiazine 

Sulfanilamide 

Number of coses 

68 

63 

Contaminalcd 

52 

39 

Clean 

16 

33 

Infected wounds 

3 * 

9 t 

Severe 

0 

6 

Mild 

3 

3 

W'ound disruption 

I 

0 

Pentomtis 

I 

0 

•4 4 per cent ti4 S P<w cenL 




the 68 cases in which sulfadiazine was used 52 
represented contaminated cases, and 16 clean 
cases Of the 62 cases in xvhich sidfamJamide 
was used 39 were contaminated, and 23 clean 
In the contaminated group we included such 
cases as resection of the stomach, resection of 
the colon, gastrostomies, gastroenterostomies, 
resection of the ileum, etc Cholecystectomies, 



SURGFR\ Gl'NECOLOGX A.ND OBSTETRICS 


5J« 



hemiotomiei uid tmeadtctomie* for i»o 
perfoTited i{>ptndidtii nude np moit of the 
•0 culled dtsj) can. Attempt waa made to 
get aboat the aaioe ratio of Tariotti tjrpc* <rf 
operatKKU m tbe t teriet. It wiD be noted 
however that there were minv more con 
taminated cm In the tul/adlanae atriea In- 
dicaUng that the wjifinflamtde aenea abould 
haNT an obviona ad\*anta^ over the tuUa 

Table I rc>rala that there were j Infecllona 
Id the aplfadlaiine aer^ aH of nbkh were 
relatively mflH. In the f\ilfannacnlde tetiea 
there were 9 Infectioiia, cnl) 3 of which could 
be considered mIkL In the s^cdlaalite tenes 
there was an incidence of Infectloo in 44 per 
cent of the casea, and an Inddenco of 14.5 per 
cent In the aijranilimidr aem. Sulfadianne 
was obviotaly moch more effecthw In the 
prophylaais of infection. Howe^■cr in the 
tnlfadiazlne scries there was i case of wound 
disruption and i of peritonitis which re 
suited fatally The patient whom woond chs- 
nipted was an Inoperable carcinoma of the 
stomach upon whom a i^troentmtstomy had 
been periofTned. From eipeneoce we know 
that most Instances of wound (hsniption occur 
In such patients. Since there is only i case of 
wound oisniptJon, we doubt therefore that its 
indderxe was an>'thJnA more than a coinci- 
dental occurrence The patient who dcvcl 
oped a pentonills followuig sulfadiazine im 


pUnUtioD In the perllooeal cantr kid n 
operaticn for an inteitlna] Sstoli. A auQ 
aoacess and namcious areas of acute him 
mat ton were found in the Ht lower qnadrrt 
We fed that this fatality In reality re«ltd 
from an error b the time of opaitte i»i tk 
amount of operative work attempt wu cu h 
to separate adhedoas rdierlag a pritoUe 
partial obstrwi ion, Inretrosped iheproiw 
should have been alkrwed to resolre mn k 
fore manipulation of this degree wts aadrr 
ttken. 

There arc man) reports b the nteratiif m 
puding the Imtatlng effect of suUomiuk 
ewnpounds on tissues, particuUriy 
the diahiage of serosanffuineous raitefU 
wounds b which they haw been hujiiatrl 
Wo enawntered one Instance of are* cmi*- 
tlon of ffoid frtxn the wound with snKiiifl'v 
and 3 with sulfanilamide In eH b^tiafr* 
however the dralnafe stopped after 3 
days and the wound healed ^ frlrntM Wr 
consider that lUi drainage Ii nsaiBy m ” 
preiJion of the use of too much inlfcoJDw: 

compouiaL In the case of the bsoJelb 

pounds tudi as sulfadiiiine and sul/atiu^ 
eiUnaive dmlnaje U probably caused br UJ 
ure to distribute the drag evToly _ 

wound- If It Is put b the woimd in fucii 

quantities In local areas that ^ 

occur the residual lamp will art 

b^y or result m a dead space after ineort.- 
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for routine use ^ 'adopted 

the pentoneal cavity and™th“uound P'“«d 


absorbed We are firmly convinced, there- 
ore that the sulfonamides must be distrib- 
uted very evenly over the surface of the 
womd or m the pentoneal cavity 
the dose used varied between 5 and 10 
“^yses of the results with the 

2er """ ^'^dence of a 

f “d, for sul- 

Sr^nt^^ 4 grams mside 

Mou " grams for 

^rt on in the wound It is now fuUy real- 

Ser fritomtis will not develop even 

S of “P""'”” ^resec- 

“en cL?. "“'“S there has 

cumnir unusual degree oc- 

lessn^ ^ carelessness This care- 
suture hnpth^^ eirtend mto leakage of the 
othw technical defects On the 

wound^v 1 infections of the 

rainimal Thi« contammation appeared 

well InntJT^ simply an expression of the 
State™ “>« at pontoneal cavty 

the tiiue^of than do 

hlnra^i^ of the abdominal wall 

heterraine^^ '^otermmations were made to 
hlood and sulfonamide in the 

levels' rha f 0 duration of the respective 
blood levek^^pn ^ comparison of the 

^fanilamidp n of sulfadiazine and 

level foll^ h’o noted that the peak 

® b miUitr grams of sulfadiazme was 

-.rr&,?7 cenf^eters, 


whereactT — T, roo cuoic cen 
^hlfanilam d following 10 

ie ^ ^ of 

'^‘00 the peak was established at 12 


' grams of 


hours whereas with sulfanilamide the peak 
was estabbshed m 8 hours This difference in 
the peak level is, no doubt, related to the dif- 
ference m solubility In the case of the c gram 
dose the peak level of the two drugs was prac- 
tically the same but delayed slightly with sul- 
fadiazine In either dose it wiU be noted that 
a much lugher level persisted with sulfadiazine 
than with sulfanilamide As a matter of fact 
after the first few hours the blood level fol- 
lowing 5 grams of sulfadiazine was higher than 
foUowmg 10 grams of sulfanilamide and per- 
sisted longer Since the effect of local implan- 
tation of sulfonarmde compounds is bacterio- 
static and ordy verj' slightly bactencidal (if at 
^), the high blood concentration for a feiv 
hours which IS so charactenstic of sulfanila- 
mide woirW not appear to he of any advantage 
On the contrary it would appear that a per- 
ststent blood leod m the effective range would 
be much more desirable, since the chief effect of 
a sulfonamide Is bacteriostatic and therefore 
must extend over a long period of time to be most 
effective Under these cucumstances a dose of 
5 grams of sulfadiazine would appear to be 
fully as effective as a dose of 10 grams of 
siufamlaimde 

Alter reconsideration of the various doses 
we finally decided upon a dose of 6 grams of 
sulfadiazme for mtrapentoneal use i or 2 of 
the 6 grams bemg used for implantation m the 
wound The peak level for this dose, as noted 
in Chart 4, was 6 2 milligrams per 100 cubic 
centimeters, and occurred at 12 hours The 
amount gradually diminished to 2 2 at a8 
hours and dropped to slightly more than i 
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hcmlotomlea tnd ippoulectotnies for oon- 
perfonted 4 ppeodjdUi made trp moit of the 
ao called deam cftses. Attempt wu made to 
get about the ume ratio of various Qrpes of 
opefttwans in the s series. It will be noted, 
bovrvtr that there were Bun\ more eon 
tamlnated cases in the ceriea In* 

dkatlng that the sulfanilamide series should 
ha\'e an obrioos ad\*antafe o^'er the sulfa 
diasme series. 

Table I reveals that there were 3 Infections 
in the sulfsdlariDe series, all of which were 
relatively:’ mOd. In the sulftnUanddc series 
there were 9 infections, only j of which oould 
be conddrrri mOcL In the s^sdlaaloe series 
there was an lOcideiKs of infectioo in 4.4 per 
cent of the cases, and an loddettce of 14.$ per 
cent In the solianllamlde series. SuUadlaane 
was obviously much metre effective In the 
pr o p fa^lniis of infection However In the 
ruliadiaxlDe senes there was i case of wound 
dixruptloQ and t case of pentomtls which re 
suited fatally The patient whose wound dis- 
rupted was an iooperahle cardnoma of the 
stomach opoD whom a gastroenterostomy had 
been performed. Froco espeneoce we Wrw 
that most fnstances of wound disruption occur 
in soch patients. Since there is onlj i case of 
wooikI disruption we doubt therefore that Its 
mddence was anythin;; more than a cdod 
dental ommmee. The patient who de\Tl 
oped a peritonitis foUomog sulfadiasltte Im 


plantation b the pentoncij cavity tai in 
opcratloo for an intestinal fistula, t tuS 
abscess and oamereus areas of amte btfixsi- 
matioo were loond in the Wt lower qtahr*. 
^e fed that this fatahri In reaUtr le^iei 
from an erroc In the time of opentloa ud tk 
aRionDtofoperatii-ewod inrapt vu male 
to eeparate adhesions re&viiig a prebbie 
partial obstruction Id retrospect, the pnxr) 
should have been allowed to resolve nm be- 
fore manlpulatiwa of this degrtt wu wsifT 
taJun. 

There are many reports In the HleraUiir rr- 
gardlng the Imtatiog effect of sul/ouniH; 
compounds on tissues partiniUriy rriJnE*? 
the diamage of serosangainemtf nalrdal two 

wounds in wUch they ba^e been fmplTf itcJ. 
V< e encountered one laitauce of evetsi endi- 
lioo of fluid from the wound wHh fuUsfiiHor 
and 3 with sulftnilanilde. In all Imtsncr^ 
however the drainage stooped ift« 3 * ^ 
days and the wound healea ffr fnm**- 
consider that this drainage u taaally 
preisioo of the use of too mm± luUocinuct 
compound In the case of the imolalrt 
pounds such as sulfirHaiiDe and mlfi irm - 
eitensi'.T drainage Is probahlr cmwd^l^ 
ure to distribute the drug cvcfllr 
wound. If it Is pat in the wound 
quantities in Vjcil areas that dnnii*^ 
occur the reifdaal lump wiD set ** • , 
body oc result In a dead spare after the 
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Eodium sulfadiazine by vein), after the opera- 
tion, but lilts lltcrapv would have to be resinned 
earlier in the ease of stilfantlamidc Ilian in ll.e 
ease of sulfadiazine 

Sulfadiazine has another ad\antagc over 
sulfanilamide in so far as a gl^cn blood le\el 
15 reached and maintained vith a smaller dose 
than with sulfanilamide Tovic s} mptoms 
such as headache, nausea, vomiting, fc\cr, 
manosis, etc , are more common vith sulfa- 
nilamide but renal complications arc more com- 
mon following sulfadiazine therapr How c\ er, 
in the senes herein reported we did not 
obser\c a single instance of renal complica- 
bon We are conenneed that if high doses of 
sulfadiazine arc lo be given, a fiillv adequate 
fluid intake (3000 c c per day for an adult) 
must be maintained 

Sulfadiazine has a much wader range of 
speaticiU than sulfanilamide, being cfTccti\e 
against the hemoh tic streptococcus (3, 10, 1 1 ) 
aswellasmani other bacteria Although the 
peakle^el maj be reached a few hours earlier 
with sulfanilamide than wnth sulfadiazine, 
this would not appear to be an advantage 
from a prophylactic standpoint, although it 
would, no doubt, be of advantage if an infec- 
tion were alrcad}' present 
About the only disadvantage possessed b} 
sulfadiazine would appear to 1^ its persistence 
in the wound for several da^s— a feature 
caused b^ its relative insolubility However, 
we are bv no means convinced that this fea- 
ture is a disadvantage, as long as the drug is 
distnbuted e\cnly throughout the peritoneal 
ca\ity and wound, and not dumped in one 
place, thus creating a foreign body clTect It 
appears likely that “lumping” of the drug 
would hkewusc be disadvantageous in the case 
u sulfanilamide, but through another mech- 
anism, namely, exposure of tissue to a con- 
centrated solution of the drug, resulting from 
'ts greater solubility 

SUMMARY 

Sulfadiazme crystals were implanted in the 
^ntoneal cavity and wounds of 68 patients 
cm for various lesions, most of which 
] pentoneal contamination A sim- 

r study m which 62 patients were used was 
u ucted with sulfanilamide In the senes 


studied wc obtained an incidence of wound 
infection of 4 C4 per cent with sulfadiazine and 
14 C15 per cent wnth sulfanilamide Since 
there were more contaminated cases m the 
sulfadiazine senes it appears definite that at 
least in our experience, sulfadiazine w’as supe- 
rior to sulfanilamide in the prevention of 
wound infection However, in the sulfadia- 
zine series there wms i wound disruption, 
and 1 case of fatal jicntonitis We believe, 
however, that these 2 cases are coincidental, 
and doubt that they are related to the use of 
sulfadiazine No toxicity of any kind was 
noted wuth the sulfadiazine, neither w as there 
ani evidence of delay in wound healing After 
study of blood levels, etc , we finall} adopted 
6 grams as the routine dose, we implanted 4 
grams m the pentoneal cavity, and 2 grams in 
the wound at the end of the operation It 
should be emphasized that all sulfonamides 
should be sprinkled ei only over the surface of 
wounds Particularly is this true of the less 
soluble compounds such as sulfadiazine 

Our studies on animals, as w'cll as on human 
beings, revealed a much more persistent blood 
level with sulfadiazine than wnth sulfanila- 
mide In our observations on the human, wc 
noted that the blood level following 5 grams 
of sulfadiazine intraperitoncally was higher 
than the blood level following sulfanilamide 

In our experience, sulfadiazine is less toxic 
than sulfanilamide We believe that the 
greater persistence of the blood level of sul- 
fadiazine over sulfanilamide makes the former 
drug superior to the latter for implantation in 
the peritoneal cavity and wound following 
laparotomy, particular!} w'hen w'e consider 
that the beneficial effect of the sulfonamide 
compounds is primarily bacteriostatic and 
only slightly bactericidal 

In our experience the use of sulfonamides 
in wounds contaminated by resection of bowel 
has resulted m a much lower incidence of in- 
fection, sulfadiazme being superior to sulfa- 
nilamide 

If sulfonamide action is desired for a few 
days followmg operation and intrapentoneal 
use of the drug therapy must be resumed 
more rapidly with sulfanilamide (usually sub 
cutaneouslv or intravenously in o 5 to o 9 per 
cent solution in physiologic saline solution) 
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mUltcTtm per lOO cubk ccntbocter* at 7* 
houia. 


AK\L^m8 or tI15UI,T3 

Ai Dotfd in CliarU i and j the tvpe of 
cun'e fonoKing JocaJ ImfJantatwn of a *ul- 
foTiamidc compound %inci marie^y with the 
do^ Aj the ao*e b inerrased the peak level 
is ddaj-ed- There are hiewue additboal fac 
tort controlllag the tj’pe of curve The 
anwunt of turface area o\Tr wtuch the drug U 
hnplanted b probabI\ one of the moat impor 
tant of thete remaining factor*. However 
even though these factor* be controOed there 
U atfll a wide variation in the level and 
pcribtence of blood Ic\Tb with all fulfonamlde 
compound* ihi* fact has been obs e rve d b) 
numcroui in\-e*tIgator», In Chart 1 It will be 
noted that follotrfng the Implantation of 0.15 
gram of suJftdiaaiiie per kilogram of body 
weyAt In a dog the Wood Ic^ rose to 9-8 
mHUirraiD* per 100 cubic ceotfaneter* and per 
dated for 4B bourt, at wbeh time It ud 
dropiped to 3,8. Thu les-el U not dgnlficantlv 
different from the le^Tl In a human befog with 
an equi\'aleot dose. There U one difference 
boweN'er In n far ca the peak level in the dog 
u reached in 4 boon Instead of is bourt lo the 
human being Thb mcrease m tlw abtoqstioa 
it related to animal tpecoe*. 

Sulfadianne pemsts in the peritoneal cav 
it> of the dog for •e%TTml dava. At pofot* 
wlicre the di^ has collected or was not 
»pread out eNTiu) over the penloneal torlace 
the omentum b^mes adbmnt as it would 
around ani foreign bodi Howc^^e r obterva- 
tioQ of these ■nlmali after abaorntlon of the 
drug t]ira)‘s revealed complete obuteratkn of 
these adh«ions They were ncirr detuc In the 
6r»t place and In the authors opinion would 
Wit res J.t 'n. b?Jt.«ianal hso 

fluid be\-ond normal quantise* was evxr noted 
In the abdominal ca\-it} of the animal*, At 
rw lime did we find evidence of lack of healutg 
either in tnimob or m human bdnga. 

As dated nrevtously the Incidence of Infec 
tion in our clinical cipenence was greater fol- 
lowing the use of RilianHamldc than fonowlog 



tulfadladoc W e beUciT the difference h 
Inddeocr i< fulTlcirtilly great to be nwedn 
colnddental and are cons-inerd that, tt Wm 
la our eaperience *alfadiari«wa»Bmerwt 
sulfanOamide UTieo wlfadUnae h nwj k 
•houid be ipretd evenlv over tlr mrfice n 
that it win not tccuinalate b Urge thuEiw \ 
foreign bod\ reaction in tbe oowrBm ko 
rounding dump* of Bjlfadiadoe wu aolfd h 
our caperitoeols. Suliouamides bcbiEng id 
fadUnne haw been U'ed erpc rii ut u ully ri 
brain (issue b> RussdJ and ralcoMr Ti-d 
and German andother*,andthctamefoTri^ 
body reaction obsened, but ailhout *07 r 
nIfiMnt bflammatory mctlon. 

A recent prellmijuiy report b\ Fen so* 
Rests that •odium suliadiuine might be s<ol 
b place of sulfadiaabe for hspllnUlkie h 
wounds. The author* rtilbe that filter ih 
torption would be obtained but dodr 
whether the dlffcrmce b a few boon *«(1 
be ligTuhcint ebre the drug is prburflT bac 
terfostatic and not bacteriddiJ It tipn 
obidous that li the drug used forbifliiTtaim 
b Uiiues is CTtmsefy ■eJubie, tbe Uvues 
be eiposed to a \Tiy bypertomc solclkm rJ 
therebv might be damaged. 

Opbions would do doubt differ u to tb 
optimum characteristic* desired b a At* fcr 
btraperitooeaJ use noaeser tHaouViiSTte 
that such a drug ma*t be rdaln'^ free bn 
(oddty b effective doses. SulfinflsmWe lod 
fulfadiaame each would quaBfy b tlu> re 
sped Wtutoftbeopbwntbatidiug blrh 
has a blood Ies*cl of prolonged dsntfce h 
mpenor to one with a ihorter one ^ 

pnmar) mode of action of the luifcBainwi' 
because of tbdr bacteriosUtic aelfce un ** 
bade nodal effect we can act no adrsaU^ ® 
a r^tivdy high blood level (perhif* 
lias. eawjivT. litrapeutic range) if h 
rapkllv (ra a few hours) to a leivl beb* 
eflwtive range If lbs reascrabgbiOi^w 

f tdi aiine has an ad van tage 0 vef faliinau’^ 

»Jnce the blood leitl foJlowing the l^tr^ 
much pmtaent \itinillv ^ 
sulfanllinude might be repeated, 

Dot be implanted bto the perit on^ atr* 
wound except at the time of operatKt 
of tbe drug* ma\ be given partotfr^ 
fanOamide by %Tb and subcutanewHi 
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Eodmm sulfadiazine bi vein), after the opera- 
tion, but Uns thcrap\ 'could hove to hr reumed 
carher in the ease of sulfauilavndc than in the 
ease of sulfadia'tnc 

Sulfadiazine has another ad\antagc over 
sulfanilamide in so far as a gi\en blood lc\cl 
IS readied and maintained mth a smaller dose 
than mth sulfanilamide 1 o\ic s^ mptoms 
such as headache, nausea, ^omUlng, fc\cr 
cjanosis etc, are more common iMth sulfa- 
nilamide but renal complications arc more com- 
mon follomng sulfadiazine thcrapi Ho\\c\er 
in the senes herein reported i\c did not 
observe a single instance of renal complica- 
tion \\c arc comnneed that if high doses of 
sulfadiazine arc to be given, a fulls adequate 
tluid intake (jooo c c per day for an adult) 
must be maintained 

Sulfadiazine has a much wider range of 
speaficih than sulfanilamide, being cfTccti^c 
against the hemoh tic streptococcus (3, lo, 1 1 ) 
as well as man\ other bacteria Although the 
peak level mav be reached a few hours earlier 
wath sulfanilamide than with sulfadiazine, 
this would not appear to be an adv antage 
from a proplnlaetic standpoint, although it 
would, no doubt, be of advantage if an infec- 
tion were alreadv present 
About the onh disadvantage possessed bv 
sulfadiazine would appear to be its persistence 
in the wound for sev^cral davs— a feature 
caused by its relative insolubilitv However, 
we are bv no means convinced that this fea- 
ture IS a disadv antage, as long as the drug is 
distnbutcd evcnlv throughout the peritoneal 
cavnty and wound, and not dumped in one 
place, thus creating a foreign bodj effect It 
appears likely that “lumping” of the drug 
iiould likcwnsc be disadvantageous in the ease 
of sulfanilamide, but through another mech- 
anism, namely, exjxisure of tissue to a con 
ttntrated solution of the drug, resulting from 
US greater solubility 

SUiraiARY 

Sulfadiazme crystals were implanted m the 
pentoneal cavity and wounds of 68 patients 
operated on for various lesions, most of which 
resulted in pentoneal contamination A sim- 
ar study in which 62 patients were used was 
nducted wnth sulfanilamide In the senes 
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studied we obtained an incidence of wound 
infection of 4 c4 per cent with sulfadiazine and 
1405 per cent with sulfanilamide Since 
there were more contaminated eases m (he 
sulfadiazine series it appears definite that at 
least in our experience, sulfadiazine was supe- 
rior to sulfanilamide in the prevention of 
wound infection However, in the sulfadia- 
zine senes there was i wound disruption, 
and 1 case of fatal peritonitis We believe, 
however, that these 2 eases arc coincidental, 
and doubt that thev are related to the use of 
sulfadiazine No tovicitv of anv kind was 
noted with the sulfadiazine, neither was there 
anv evidence of delaj in wound healing After 
studv of blood levels, etc , we finall> adopted 
6 grams as the routine dose, we implanted 4 
grams in the peritoneal cav itv , and 2 grams in 
(he wound at the end of the operation It 
should be emphabizcd that all sulfonamides 
should be sprinkled evcnlv over the surface of 
wounds Particularlv' is this true of the less 
soluble compounds such as sulfadiazine 

Our studies on animals, as w ell as on human 
beings, rcv'calcd a much more persistent blood 
level with sulfadiazine than with sulfanila- 
mide In our observations on the human, we 
noted that the blood level followang 5 grams 
of sulfadiazine mtraperitoneall> was higher 
than the blood level following sulfanilamide 

In our experience, sulfadiazine is less toxic 
than sulfanilamide We believe that the 
greater persistence of the blood level of sul- 
fadiazine over sulfanilamide makes the former 
drug superior to the latter for implantation m 
the peritoneal cavuty and wound following 
laparotomy, particularlv when we consider 
that the beneficial eflcct of the sulfonamide 
compounds is primarily bacteriostatic and 
onlj slightlv bactericidal 

In our cx-pencnce the use of sulfonamides 
m wounds contaminated by resection of bowel 
has resulted in a much lower incidence of in- 
fection, sulfadiazine being superior to sulfa- 
nilamide 

If sulfonamide action is desired for a few 
days following operation and mtraperitoneal 
use of the drug therapy must be resumed 
more rapidly with sulfanilamide (usually sub 
culaneously or intravenously m o 5 to o g per 
cent solution in physiologic saline solution) 
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thiawithfulfadlaiinc. Thccoccimoametliodof 
•dnunkteHn;; coUadtuiiK coder ntch drcuni- 
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A STATISTICAL AIETHOD FOR EVALUATING THE RESULTS 
OF TREATMENT FOR PEPTIC ULCER 

FRANKLIN HOLLANDER, Ph D , md SIGMUND MAGE, M D , F A C S , 

New LorL, New York 


D uring the past two decades the 
\arious mctliods of treating jxiptic 
ulcer, botli medical and surgical, 
ha\c been marked In persistent and 
widespread disagreement regarding their mer- 
its As \et a certain cure for this disease re- 
mains unknown, for none of these tlicrapcutic 
measures can assure the patient against a re- 
currence of his disorder It hapiiens not infrc- 
quenth that a patient remains free of si mp- 
toms for 20 or lears, onlv to experience a 
recurrence of ulceration after such a long in- 
tenal Hence, the effect of such therapeutic 
procedures cannot be ei aluated on the basis of 
defimte and permanent cures but onh on the 
diances of the patient’s remaining free from 
recurrence for a limited time intenal Fur- 
thermore, the measure of therapeutic tflicaci 
IS influenced b\ a multiphati of causes, and 
for this reason am attcmp{ to evaluate it 
quantitatu elj resolves itself of ncccssitj into 
a statistical (i e , biometrical) problem 
Now, statistics in a technical sense is not 
nicreh the compilation of data from hospital 
records and the computation of “percentages” 
~by some haphazard procedure Rather, it 
Mphes the utilization of a logical, well con- 
*^''ed technique for the numerical representa- 
tion and ex aluation of such case records, ac- 
cordmg to certain well established mathe- 
matical pnnciples knowm as slatistical vicihods 


Essence of this technique is ver) w ell expressed 
he following quotation from A Bradford Hill s 
nnctpicsof Medical Statistics “Whereas the labora 
T.'F^^kcr can frequenth exclude x’anables in 
ch he IS not interested and confine his attention 
more controlled factors at a lime, the 
thp soaal worker have to use records which 

canr . influenced b> factors which the> 

ot control but have esscntialh to be taken into 
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account The essence of the statistical method lies 
in the elucidation of the effects of these multiple 
cause’s 1 lie statistical method is required in the 
interpretation of ligurcs which are at the merev of 
numerous influences, and its object is to determine 
whether indnidual influences can be isolated and 
their effects measured The essence of the method 
lies in the determination that we are realh compar- 
ing like with like, and that we ha\e not overlooked a 
releeant factor which is present in Group A and 
absent from Group B ” 

In short, statistics are “quantitative data affected 
to a marked extent be a multiphatx of causes” and 
Statistical methods arc “methods especialh adapted 
to the elucidation of such data ” (Yule and Kendall) 

Failure to recognize this fact is m no wajr 
restricted to the ulcer problem, but it exists in 
xirtually ex’cr} similar field of clinical investi- 
gation We feel that the present confusion in 
ex alualmg different therapeutic procedures for 
peptic ulcer must be ascribed in a great meas- 
ure to the disregard of this basic idea regard- 
ing niclhodologv Hence, any further efforts 
in this direction must be approached m the 
light of a statistical technique xvhich fulfills 
the requirements of accepted “statistical the- 
ory ” Unless this premise be generally ac- 
cepted, there is no reason to expect that 
future efforts xvill be any more productive of 
conclusive results than those of the past have 
liccn 

In order to grasp the implications of this 
point of view" more fully, let us rcx'iew tlie 
procedures which hax'e hitherto been em- 
ploy'cd for evaluating surgical methods for 
ulcer therapy It is only by" trial and error 
that clmiaans have come to recognize the 
manifold, and sometimes intangible, nature of 
the factors which influence the quantitative 
appraisal of the results of treatment As fal- 
lacies in the methods for evaluating results 
have come to light, efforts have been made to 
correct them, but the evolutionary nature of 
this process has not been generally" recognized 
because each investigator focused attention 
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oolj OQ s partloilar ih-csVocm wiucii he per 
edred io the methods of hb predeemon 
TVras it trat eari^ rccopnued that. In U» fw 
of a disease lUe peptic ulcer in which there Is 
no certiinty of cure the post -therapeutic time 
eierciics a most Impor^t Infloence on the 
mrmerical e%‘aluatron of success or faflun 
likeabe the need for careful personal and 
continuous folkrrr up ob«nilloQ for the dc 
tcctlon and rdiabJc interpretation of reco r renl 
complaints was not appreciated until etne 
nei>cc had re\Taled that peptic ulcer Is a ms- 
casc of rembskmi and recmdescenscs, and 
that Its manlfcstatuns may be iimulat^ by 
other dtsorders Id the course of time it 
came apparent that the character of (be dhu 
cal rrutenal selected for treatment au) for 
study enrts meet important Influence on the 
measures of the nsk ai>d of the end rcsulu of 
treatment Throughout the >tars, various ob- 
ser\'en ha\T cmplcrved different enteru for 
evdoaUng the eSectloeceu of peptic otoer 
therapy As a consequervrt there hu been no 
staadiidlaatioQ of aiterla so is to permit of 
Nahd compansoQ of results reported by dif 
ferent dlnica. And 63]aIIy liUle consderatsoo 
hu been gireo to the detoent of chance or 
probsbQity which enters into the resolts ob- 
tained with any smgle fpwp of pitseots con- 
sidered u a aample of the untversal popola 
tkm of an such pstients 1 e the coiKept of 
random sam^diog has been ecneraDv oefiecterL 

bpecihcaQ) the foUowmg are the mote 
stnking weaknesses lo the methods which 
has-c been cmplo>-ed In stodjing the end-re 
suits of treatment 

Many of the earlier reports durefsrded 
the e\-er present po*snxlit\ of a r ec urr eo ce and 
the Importance of postoperative time in fol 
lowing This Is w^ illustrated b\ the 

frequent report of results in such terms u 
cases foDowed for ooc to ten years— 8o per 
cent cured 

f WTicn the importance of the lime factor 
first came to be recognised, thcra^lk sue 
vas somebTDCs cNaduat^ on w basis of 
the results after a poorii defined time ioteml 
Thus, one writer dasaibed his foDow-up data 
on the basis of cariy and late results— less 
than or more one i-car postoperative 
another employed ‘no less than a 5 year fol 


low-^ and a third group of hne>tWn 
used the time Inten-al of their oso 

ciTierienct as a bash for rittan riru. lieu fiirp 

cal results. In all these rqMrti. howmr ik 
time was represented by an svenge or ■ Ea t 
log value for the entire group and ay br 1 
time Interval which held for sll llw pallroti 
indhudually e^ caws for aa arm-e d 7 1 
vean— Done lesa than a % tan and erne far w 
long as If yeari. In other words the capir 
population of the entire itody wu made opol 
iQUividmls who had kum\e»l the opentre 
for different lengths of thne snd Uertfcrc 
were not truly comparable In this rc'prrt, U 
another Instauce, In one of the best »(a£ei «f 
the results of s mgeiv for peptic ukcr that tt 
knowof avenge follow-up perwls of y4, 6 y, 
33 etc. i-ean arc riven, wiaseas the cib»ern- 
tl^ on which these a v erages were hud 
waned from 1 1£> 15 veaia 
3 In an effort to circumvent t be fsSacyef 
cxi^usioai based upon a foQow^ of lask- 
quato duration some writen sdopbri sn trii- 
txijy period of observation for everr aw b 
the ^ oup as the netrtsary Uver EmS far es- 
tahluhtnjr the pcfl aaciic e of s tbfts f cuti: 
suit ex oues followed for a mtebaom of &Tt 
years. TbetiLQdityofsadisIlfflrtedlBtrm! 
as an oifraff measure of socrcss has ^nrs 
been issumcd without any fomul hatil rtb ca 
4, The latest and most coostrocthT fa- 
prorrment mstalDticA] ledmlMforcvihal 
lag ulcer therapy is contained ta the prstoilt 
termed ‘^oUow-op In crmtiouity by St Jota 
and his aiaxlates (3 4)- Acronfinj to 
priodpic every patient mint be ictn si ^ 
pcated and fauly regultr Intervals, so thU tk 
course of ha postoperative hlslorr on te W 
lowed with the progress 0/ time One 
important coosequoxx of this procedi^H^ 
be the charting of a trend curve a hks 
the rale of dcvelopcnefit of fslhirts *t 
times after operation The authors I tlW ^ 
olfliit this posnbOity however and 
calculated their results m terms of sn srrner 
(oUow-up Umc . 

The foregoing review the Tirwa « ’ “ 
which observers have citlmstcd 
therapy for peptic ulctr tadfcsles cw 
weaknexses ami ftllaiia of such 
data. InTicwo<thi4sltaaU»weKtc«nr's> 
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the problem of de\asing a statistical procedure 
which mil avoid most of the u eaknesses in the 
methods precnoush emplo\ed for this pur- 
pose The result of our labors has been a 
method for measuring the success of any ther- 
apeutic procedure for a nonmalignant disease 
which ma) recur at anj time during the life 
of the patient In the course of this i\ork mc 
formulated a senes of fundamental conditions 
which must he adhered to in order to insure 
statistical laliditi , and i\e shall discuss these 
requirements before presenting the method in 
detail 

FUNDIUENTAI PRINCITIJlS UNDERl MNG 
THE ilETHOD 

1 Eien, patient should be seen at follow - 
uppersonall3'andperiodicall\ (3 to 6 montlis), 
and his condition should be appraised at least 
owes a ^ear In this w ai we obtain the num- 
ber of new failiim which have developed in 
the course of each j car, and the corresponding 
total number of patients obsened From 
these data it is possible to construct a cumula- 
ti\e cunc which reflects the timetrend of the 
recurrences, 1 c , a cun e for the total number 
(or %) of recurrences for i, 2, 3, etc jears 
after operation 

2 All patients operated upon during an>' 
one calendar jmar (e g , Januac}' through De- 
cember, 1924) are said to fall w'lthin the same 

surgical year ” All obsen ations made during 
the same postoperative year, trrcspcclivc of the 
^ftrgical year, are said to fall within the same 
postoperabre” or “follow -up 3'ear ” For ev- 
ample, the result in patients operated upon in 
1924 and in 1930, and appraised in 1 926 and in 
D32 respectively, are all classified as falling in 
second follow-up 3 ear Thus, we may 
data for chfferent surgical 3fcars pro- 
'o M only that the groupings are made ac- 
cording to follow-up rather than chronological 
^^’’t^cnriore, suppose it is desired to 
s udy the therapeutic effects of an operation 
of 15 3rears (or 10 3'cars, or 5, 
he case may be)— that is, the entire dura- 
00 of the trend cunm is set at 15 3'cars 
^'''cry case mcluded in the sample popu- 
f ^ study must have been followed 
length of time Thus, if re- 
hre available on operations performed 


from 1923 through 1941, and it is desired to 
stud3 the postoperative course of the disease 
for 15 3'ears, then the population sample 
chosen for this studv must exclude cases of all 
patients operated upon after 1926 — for these 
latter cases obviouslv would not 3'et have 
reached a 15 3'’car follow^-up b3^ 1941 All pa- 
tients operated upon in 1927 or thereafter 
afford tlie possibility of an independent studv 
of shorter duration Thus, the patients oper- 
ated from 1927 through 1931 constitute a 
sample population w hich is valid for a ro year 
stud3' (but no longer) Such a 10 3mar trend 
curve may be compared with the correspond- 
ing portion of the 15 vear curve in order to 
obtain some notion of the variation from sample 
to sample (1 e , the sampling error) Of course, if 
onh a 10 vear curve were desired in the first 
place, it might have been obtained from the 
combined data for 1923-1931, by discarding 
all data be3mnd the tenth follow-up year In 
a similar manner the data for patients oper- 
ated upon in 1932-1936 afford an opportunit3^ 
for a 5 3'ear study, wluch may be compared 
wnth the two previous samples, but onl3' for 
this duration By this method we have elim- 
inated the fallacy of the “average period of 
follow -up ” At the same time, the entire mass 
of data from 1923 to date has been broken 
down into 3 independent sample populations 
which, by their comparison, afford an ex- 
cellent opportunity for a stud3' of the 
internal consistency of the statistical proce- 
dure 

3 In actuaht3', such a 3'ear-by-year follow- 
up IS impossible for ever3' patient included in a 
group of surgical survivors, because a consid- 
erable proportion of them become lost to ob- 
servation at varying times after the operation 
The reasons for tins failure to return for exam- 
ination are manifold (i) the patient may mi- 
grate to another community, (2) being free of 
symptoms, he ma3' become indifferent to the 
requests for a follow-up, (3) sometimes, if his 
condition remains unimproved after a few 
visits to the follow-up clinic, he wiU seek rehef 
elsewhere, (4) the patient may die without our 
knowledge Concerning the therapeutic fate 
of patients in these four categories, we can 
make no certain statement We believe that the 
incidence of failure among tins group of patients 



536 si;rger\ cv\ecolog\ and obstetrics 


is nc irralfT Ikan amcni liose int# rriMru U 
feilffx-np yra after Trtr {lie #Ai<TwW 
and tl mar he etat leu SubjUntUtion of thu 
Remise Ls faBrxwfble nevCTtbelcM wc believe 
thit it U \TuW with & hjpb (kpree of proba 
bQltv Out retm fof ihli beUrf it u folhnt 
ratiePtiiocTetimeiretumwTthrec n rrfnt«TOp- 
tomi iflcr man> j-cir* of ab*eiice from fofloir 
up. WTaen asked the reason for their failure to 
retoni during the Interim, thev ha\-e coo 
satenU\ stated that, being weD, thej saw do 
point In coming back. It U soraetinKs con 
teT>ded l)> other writers that patients are lost 
to foDow-up cbieflj because the> seek treat 
ment dsewbere for the relief of r ecun en t 
s\mptoini. In oor eipeiience bowesTT such 
a pobent will return at least ooce to report 
hi5 recurrent s^Toptoms to us before going 
to another institution aod therefore this 
CDQteotlon is not a >iiJk 1 entidsm of oar 
premise 

This problem of the ‘unfoQowed case b as 
difEoJt In medxoctatlstical stodjea as it Is 
unh-eiaaL It is imposafble to determloe the 
true percentage Inddeoce for the eatiie 
sample when the hittor) of a Urge proportton 
of mat IS ankrvTwtL It b possible 

howetTT to detemuae the upw aod lower 
lindta of a range within which liui ‘true” per 
centage must fall Thus if the Dumber of 
fallarcs ohsenrd In ant one postoperati\T 
> ear be divided b\ the total number of pu 
tients who surviiTd the operation mitUU> the 
ratio IS the minimum passible percentage Ind- 
dence of faHuie m this sample It U e^ddent 
that the true penxntaK cannot be less than 
this and b alnmt certidal) greater bjr reason 
of the unrecorded faQom. On the other hand, 
l( we driule the number of failures obacr\Td In 
this postoperatiiT \-car bv tbc number of pa 
tlenti who octualJj returned to follow up, we 
obtain a msxiwan estimate of the true Ina- 
dcDce This percentage Incidence is precUc for 
tbc otr^ef^■ea group tlooc and therefore — bj 
the premise formulated m the prewmi para 
graph— the true Inadence for the entire grosm 
of «-«■»« b no greater than thb valoe and u 
maf even be less than It These maximum and 
mmiraum measuiei of percentage ioodmiT 
afford a pair of trend cuiats betwe en which 
the ‘Hruc trend cunt must In all pcoba 


biUtr (»]1 Fot pr»ctW por7«).o x, tihi 
late the median ai-rrace for rich sock ^ 
value*, and we regard the n*uUuic trvii 
trend curve as a better rstimate of lU int 
ooc than either of the other* 

4 Any stud) concerned mrth“fi3oit rfs 

Iberapcntk procedure for reptlc uWr owhs 
talc* a careful defialtro of the enteru of Is. 
urc emplojTd WTiat mas be cottodanl u 
adequate (^tefk,bo*cveT Uamoottpwtm 
which win be disaned In detail m I'nihr 
pubUcabon, tUKe its stalntkw does not mS 
rial]> mffuence the prinoplei unWifa* 03 
present itatbtJcal procedure ‘iufbre h tj 
state that for the prckcnt purpose— thib a 
mertli to DIuitrate a slalUtual tedumpe- 
wt havT defined a faHore as the case a m 
patient who reveals UariZfc eridco c e «f 
recurrent ulceratwcv, or who aaail&ti 
f>'mptoms wbkh ma\ reasonably be tsc nb td 
to such. 

It frequently happens that a patiol vitb 1 
recorded recui it nce lails after a tane to re 
turn for farther follow up oboenatioo. ^ 
patients art treated as though they hsd m 
turned each >-tar co the prinople that oacts 
faffure, ahravs a failart. \s stirii, tbn s-'r 
Indoded in the nmaber of patmts sm h 
even poatnperalive year fat the «ure dsn 
tloQ of the itod) 


riATirncAi. raoenme 
In order to describe and Dlastrite ear ortb- 
od for analyzing the results of tbersfw I* 
peptic ulcer we ha\T employed the data fn« 
the ilount Sinai Hospltil for palicnU ^ 
duodenal ulcer who were subjected to bk- 
total giatredomy dunntf tbc years igi jHpp ^ 
This material coNtrs an iater^cf it 
jtars affords a madmum foflow*op wr 
ofi7\-earv Smcelhu report bcoocff^c^ 
with itatatkal methodology a detsM ac 
iointloo of the factors cbaractm^ ttt 
dln^ material b not requoile 
Sdiptloa wfll be presented Uter ^ 
report dealing specificallv with the 
fluendng the results of the operst*® it 

bospftaL j 

Our Bnl amcem was the 
the i c cur r e pce- trend curve for at *5)^ 

after operation. For ihb puT»« ” ^ 
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TABLE I —ANNUAL INCIDENCE- OE RECUKRENCE 
OF ULCERATION FOLLOWING SUBTOTAL 
GASTRECTOMY FOR PRIMARY AND SECOND- 
ARA DUODENAL ULCER, SAMPLE A, SURGI- 
CAL YEARS 1923-1925 


\car of 
operation 

1953 

3924 

192s 

Totals 

Vo of 
forvu'on 

18 

41 

38 

97 

Poitopcraljve 

year 

Summary of annual follow-up by postoperative yeara 

No recurrences — No cases followed 

I 

0 — 10 

0—36 

0—32 

0 — 78 

i 

0 — lo 

1—34 

0—25 

I — 69 

J 

3 — 10 

1—32 

0 22 

3—64 

4 

0 — 10 

0 — 27 

0 21 

0 — 58 

S 

I — 10 

0 — 25 

0 — 23 

I — S6 

6 1 

0—9 

1—23 

' 0 21 

1—53 

1 1 

8 

0 — 32 

0 — 19 

0 — 49 

8 

^—8 

0 20 

0 — 19 1 

0—47 

9 

0—8 

0 — 19 1 

0 — -18 ^ 

0— 45 

ro 

O' “8 

0—19 

1—17 

1—44 

11 

o~'8 

0 — 19 

0—17 

0—44 

13 

O'— 8 

0 — 19 

0—16 

0—43 

13 

0 — 8 

0—17 

0 — 16 

0—41 

M 

0 — 8 

0—17 

0 — 14 

0—39 

15 

0 — 8 

0—17 

Ksai 

0 — 36 

16 

0 — 8 

0— IS 


0 — 34 


lated the results for the surgical years 1923- 
1925 inclusive (sample A), disregarding all ob- 
^^ations made after the i6th follow-up year 
(Table I) 

The first line of the chart contains the 
surgical year — when the opieration was pier- 
onned The second line contains the num- 
1 01 patients who survived opieration m each 
sulcal year , the sum of these represents the 
0 al number of survivors mcluded in the en- 
ire sample population The third hne con- 
uins the number of new recurrences detected 
unng the first follow-up year for each of the 3 
groups, irrespective of the cal- 
T111 observation The corresponding 

t patients who actually returned to 

^ hkewise presented in this line, 
f ^ totals for each of these 

civM respectively (in the last column) 
tnf-it number of failures (o) and the 

observed (78) m the first 
' up year for the entire sample A The 


TABLE n —ANNUAL AND CUMULATIVE PER- 
CENTAGE INCIDENCE OF RECURRENCE 
AFTER SUBTOTAL GASTRECTOMY FOR PRI- 
MARY AND SECONDARY DUODENAL ULCER, 
SAMPLE A, SURGICAL YEARS I923-1925 


Fol 

low 

up 

year 

No 

8ur 

viv 

ora 

Cases 

followed 

Annual inadencc of 
new recurrence* 

CumulatK e Inadencc 
of recurrences 

No 

% 

No 

Min 

% 

Max 

% 

Mm 

% 

Max. 

% 

Med J 
% J 

(«) 

(j) 

(3) 

(4) 

(s) 

(fi) 

(7) 

(8) 

(9) 

(10) 

1 

97 

78 

S04 

0 

0 

0 


0 

0 

2 

97 

69 

71 I 

I 

X 0 

1-4 

1 0 

1-4 

I 2 

3 

97 

64 

66 0 

3 

3 1 

4.7 

4-1 

6 I 

5 I 

4 

97 

58 

598 

0 

0 

0 

4 1 

6 I 

5 I 

5 

97 

56 

S7 7 

X 

1 0 

1 8 

5 1 

7 9 

6 S 

6 

97 

53 

S4 6 

I 

r 0 

I 9 

6 I 

98 

So 

7 

97 

49 

SOS 

0 

0 

0 

6 X 

9-8 

80 

8 

07 

47 

48 S 

° 

° 

0 

6 1 

98 

80 

9 

07 

45 

46 4 

0 

0 

0 

6 I 

98 

80 

10 

97 

44 

45 4 


1 0 

2 3 

7 1 

12 I 

0 6 


97 

44 

45 -4 

0 

0 

0 

71 

12 I 

96 

12 

97 

43 

44-3 

0 

0 


7 I 

Z 2 I 


13 

97 

41 

42 3 

0 

0 

0 

7 1 

X 2 X 

m 

14 

97 

39 

40 2 

0 

0 

0 

7 I 

12 Z 

96 

15 

97 

56 

57 1 

0 

0 

0 

7 1 

X 2 Z 

9 6 

16 

97 

34 

35 1 

0 

0 

0 

7 1 

Z 2 t 

9 6 


Column f6)«»coluiim ( 5 ) divided by column fa), column f7)«»colamn 
fs) divided by column (3) column (io)«»one-baIf tie sum of columns (8) 
and (9) 


fourth and subsequent Imes contam the same 
arrangement of data for each of the remaining 
follow-up 3^ears 

The totals from Table I were next trans- 
ferred to Table 11 , for the calculation of the 
various percentage values Column 2 contains 
the total number of survivors of the operation 
mcluded m this sample The number of pa- 
tients observed each postoperative j'ear^ is 
given m column 3, and the corresponding per- 
centage, relative to the total number of sur- 
vivors (1 e , the follow-up percentage), in col- 
umn 4 The next column contains the actual 
number of recurrences detected m each follow- 
up year When this number is divided by the 
number of survivors (from column 2) it gives 
the vmnnmm percentage recurrence (column 6), 


*A* already stated this number Includes aU prc\iou 3 recurrence* re- 
gardless of whether thej actually returned to the follou up chmc after 
recurrence had been delected. 
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SURGER\ GYNECOLOG\ ANT) OBSTETTRICS 



Fl(. Tr»d c&rm (or tbe c^mt^ kiddracv d rrtmrw* e/ •Inniaa (J. 

Ipmtf tabtotil fMtrrcUT 'tafuirml k« SudtJc A raminc jwi 

g y N«»b»TO< opo*dT»*onf»>jt»»j 


and whm. it U divided b\ the Qucnbcr of pa not (he frtquende* (the actoa] iramtea r/ 
tieoti actually *«n (from colaron 3) nc ob- otia) th«n<ci\Ti, be«iDe the tenner oxM 
tain the ntcuriMiim pfrcmCjgt rmerrmet (oJ tu(e an adjiated %iJue of the hUrr-iJ 
umn 7) jailed tor the TBJUtion In manber of am 

The next atep n to accumulile the data ttJJowed each yw Thi«, for cTamnfc tie 
•0 that they rd>ct the total crtent o( minimnm pe rccctige of rt cuf r eo ct (enkaa I) 
renirrence from the fint throT}{;h each lodf* for the 7th foUoir-ap year (* obUioed hr idJ- 
cated foUoie op yrar In tom This most be log together the percentage nhet £na ol- 
done In tenru of the perce n tage v-ahiea and gmn 6 for each of the tint 7 meh yean. TW 

TABtz m.— AXxrAi txcip E xcE OT Mcp» TABLE TV -‘ASXVAL AXD cnmAim m 
BiPtet Of utcnuTio'r rotxowrco ains- crtrrAcrt ixctdbce of iftnnsn 

TOTAL OtSTtrCTOUV TOt PUUAJtV AlTD ATTEX fOBTOtAL OUmiiCTCWT fOl HI 

ffECOVDKB\ dcodemal ulces BuiPix B, MABY AXD trccrm\a\ croocru. nra, 
ffUaOfCtL ««« 1916-1030 SAOTK-E B, moica YZUS I9J6-ia» 
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Figs Sameas Figure I Sample B covenng surgical years 1926-1930 
Number of operative survivors i ^ 


maximum percentage of recurrence (column g) 
IS calculated similarly from the data of column 
7 And finally, the median average of these 
upper and lower Imuts is recorded in the last 
column 

The significance of the foregoing data is 
host appreciated from their graphic represen- 
tation Such plots for the cumulative inci- 
dence of recurrence are shown in Figure i A 
^dar study on a second sample population 
(sample B, 1926-1930), which permits of an 
anahsis of results over an ii year period, is 
presented in Tables III, IV and Figure 2 A 
third sample covering the years 1931-1934 

(sample C) was available for a 7 year period of 
stud\ 


Although this postoperative period is of 
relatively short duration, the data afford op- 
portunity for comparison with other mate- 
rial of like duration, taken from samples A and 
B, and so this third sample has also been in- 
cluded in the present study (Tables V and VI, 
Figure 3) 

ANALYSIS OF THE TREND CURX^ES 

In order to comprehend the characteristics 
of the cumulative trend curves, let us analyze 
that for sample A in detail (Fig i) The maxi- 
mum and nunimum incidence curves both rise 
with moderate abruptness and then flatten out 
to form t3'pical plateaux The two curves have 
essential!}' the same shape, the divergence be- 


TABLE V —ANNUAL INCIDENCE OF RECUR- 
RENCE OF ULCERATION FOLLOAVING SUB- 
TOTAL GASTRECTOMX FOR PRIMARY AND 

Secondary duodenal ulcer, sample c, 
surgical YEARS I931-1934 



^tarof 

•Twoilon 

1031 

1933 

1033 

1034 

Totals 

No of 

'umYor) 

30 

34 

7 

10 

100 

I Oil 

rcif 

bumtnar> of annual follow up bj F>o^lopcnili\c \ear3 

No rccunencca — \o ca. rt followed 
— 


i— 16 

0—33 

0—17 

0 — 0 

3— OS 

1 

0—31 

1—33 

1 — 30 

o-v 



0 — *^6 

1—33 

I— 4 

1 — 0 

3 — bi 


0— 0 

0— 0 

0—34 

0 — 0 

0—79 


C— J3 

0 — 16 
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TABLE VI —ANNUAL AND CUMULATIVE PER- 
CENTAGE INCIDENCE OF RECURRFNCF 
AFTER SUBTOTAL GASTRECTOMY FOR PRI- 
MARY AND SECONDARY DUODENAL ULCER, 
SAMPLE C, SURGICAL YEARS 1931-1934 
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titrtn them being a reflectioa ol the lou of 
foifow up patient*. Hence tbe median curve 
also pocseisca the tame general fonn ila fda 
teau start* at tbe loth ^“ear which mean* that 
all of the recurrence* became manifcat np to 
that time and that none were obter\'ed doiruig 
tbe l*At 6 year* of foUow up. Thh totaJ me- 
dian toddence of recunroce a ^ per cent 
and of thi* total about tiro>thlrd* (6 5^) oc 
cvrred donog the Erst 5 rears after operation 
and ooe-thifd (3 durfag tbe aecood 5 
ytti pcatopeiatis'e penod. Similar chatac 
teriaation* might be made for an) other 
grotrpuig of }Vtrt (e.g., 4, d i* and t 6 ) 
but tbe 5 \‘ear internal* are those m common 
use 

Tbe cun'c* of sample B ») po*>e** 
cHCQtially the tame cWacterlstica although 
a continuation of only i j^ear beyond the loth 
b injuSdent to cataHbb tbe exbtenre of a 
plateau The total median Incidence of recur 
mwe through the loth >Tar U 7 3 per cent 
tbe proportion of the*e recunrocci In the first 
5 ^-car penod » again about two-third* (4-9 
per cent) and for the second such period it b 
one-third (J4%) It will be noted that the 
diiTf get zoe be f w e eo tbe maummo and mlnr- 
mum curve* at the loth j-ear b appreciably 
le*5 lor iamplc B th*n for aampie A {3 1% a* 
compared with 4 -cf^c) iho* making the esU- 
mate of “true inddcoce in the former more 
reliable than m the latter Otrvuraalv thI* 
difTermcc m spread for tbe two sample* b a 
reflection oa}> 0/ tbe difference la thar rda 
the completciic** of follow up \» lor sample 
C (Fig 3) anal)'tu of thf<e characteristic* u a* 

\ ct unpossfbJe because of tbe limited duration 
of the iperience 


Incrderto compare tbe rmiu fnm tbv , 
aampJe* more effectively thar meia rtrm 

are p^ted togetber tn FB^ure 4. Tb rr 
eral rimnaritj in *h*pe is ippirnii, litbn 
certainty 00 thb jcore mu^t iwalt the 
ol mffident tune (it Wjt 13 or rf 
*lody In etch loiUnce) to inmre tbe cit>trt.T 
of tbe pUteao. The cpicstlon natnriBy *^,1 

b the difference In height of tbewntm V] 
abvT of a significant diflerwcelntbrirrrTO 
tivc InddcDcea of reenrrener or b U nm}) i 
reflection of random sampling’ (FcriarqC- 
ficalion of thb coocept see tbe Etilioti^rf 
Stodj ) For tnatinrc the lo jnr farUtKi 
of recurraice for samples A and B u <) 6 tM 
73 per cent re^jectiwJ). with « iEBana^ 
a 3 per cent between tW. To drtrntiK 
whether thb difference a stslistictlJ) itfta- 
cant wt tDa> apply tbe Mitbtkal test cm? 
ally used In soch dmnmtiDce* (re th tp. 
peodii) The rtsolt Indicsiff* thsl thb ii 
lereoce U not Brnificant tad srWs cidIt br 
reason of the \amikis ahkh mar be essedc^ 
frocD sample to sample of tbe tame pepoutn. 
A nmilaT test apclid to the coadsme jjnr 
md deoct from tirae twosucTlesTkUisfi- 
feTTCfeof r .4 per cent (6.5 49)*wki»kb- 

wbe not tignlbiani by statistical enmke. 
The third sample which has been under 
ntjoo for onl» 7 rear*, rfclds a j rrar bd- 
dence of remrraice of 7.6 per cwt, bit 
difference between thu and 4.9 per «Bt b 
B b also sot significant In lUs tit 
we have otabTialicd nartlaDy the cati'tcv 
of these 3 let* of data, or tbrir 
bomogeootj 


FVAinment or sttut 
Our procedure for cralusting the tin 4 * 5 - 
tk end r»u 3 t* of suijwy for pefrtic dcff n- 
itilve* certain definite departoret freo 7^ 
cw* rocthod*. The prlnapla up® " 
procedure ba* been based axe ** pMf" I ' 
Rigofoos adherence to a study ^ 
regular time lnter\-als (1 c a triom « 
)-ear-bv year destiny of each p*f*^' . 1 

tiaL Thaniu*tbeb*5rdooac*Jefcfl?^ 
entenon of faflurc (j) *'Och 1*™^ „ 
low up most be cooliDoed as l«V ^ ^ 

tientm-e*. 0) Ic'fr««plngca*rtf«^>^_j^ 
analj-sis a Umitmg nununum duroty* 
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Hp 4 Mcdnn trend curves for the cumulative imideiicc of recurrence of ulceration 
followinp lubtotal pa^trcctonn for duodenal ulcer I, Surpical vciri, 10^3-1025, fi, 19 ti- 
ipjo, C, 1931-1934 


low up must be adopted for tlic stud\ and no 
patient who lias been follo4\cd for Ic-s tlnn 
this minimum period ma\ be included in tbc 
TOiTesponding population viamplc Of toursc, 
11 the total number of cases large enough and 
the period of obscnalion long enough, the 
entire group of eases ma\ be split into tiio or 
more subgroups of different limiting durations, 
and these can be anahred indepcndcntl) of 
each other (4) The measure of failure is cal- 
™atcd in three i\ aj s (a) the mintmum {>osst- 
Die tmdciicc, based on tbe total number of 
opcratnc surenors which might potcntialh 
aiaibcen followed for the indicated postoper- 
Mi\e time, (b) the maxiimtm possible ittci- 
total number of eases 
til '"ere followed in the course of 

c indicated postoperative vear, and (c) the 
'0)1 incidence, which is an average of the 
^mum and minimum possibilities (5) The 
cumulative trend curve for the 
■an) measure of incidence is studied with 
'lew to establishing a patient’s chances of 
(61 time following operation 

ivicckr^ Di trend curve, it is 

onor up an index of failure of the 

medf question This is given bj the 
the ^^.P^'^^'^utage incidence of recurrence at 
chan^ ^ '*■ ^‘-presents the maximum 

4 ^f^'^unce, irrespective of time, to 
ten7jwk ^ conditions vv Inch charac- 

gjj , ^ Scoup of cases under analysis 
tiral ^ of failure constitutes a statis- 

It IS a efiicac}' of the operation 

single number which represents the en- 


tire mass of data in respect to tiie therapy— 
in short, a “statistic ” 1 his commits us to a 
statistic which measures “failure” rather than 
“success”, although the two appear to be com 
plcmentarv thev are not cntirclv so, for an un- 
successful ease alwavs remains unsuccessful, 
but a successful one mav become a failure at 
anv time Studies inv olving the index of fail- 
ure arc sulijcct to breakdowns according to 
different variables (age, aciditv, obstruction, 
etc ), and appropriate tests of statistical sig- 
nificance must be applied in these situations 
vvherev'er thev arc required In the considera- 
tion of anv new candidate for surgcr\q it must 
be remembered that his risk of recurrence maj 
be influenced bv the special characteristics 
vvlmh his ease presents, and that the various 
factors which may contribute to the recur- 
rence of the disease art of the utmost im- 
portance in this regard Such breakdowns of 
the data arc not illustrated here, but they will 
be presented in a subsequent report on an 
actual experience at this hospital 

In searching the literature dealing vvnth the 
end- results of ulcer thcrapjq vve were im- 
pressed bv the fact that in years past almost 
no attention was giv'en to the basic problems 
of statistical methodology^ The first such 
study to indicate an awareness of these prob- 
lems was published by St John (3) in 1930 
and this was followed 9 vears later by a de- 
tailed development of his earlier ideas (4) 
Apart from the contributions of this group of 
workers we know of no other publications 
which manifest any consciousness of the com- 
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ple\ll) of tht bKmwtncil problem faciof' the 
clinicnUnv'citfcalor of nicer lheTBp\ Airrcni 
paper lr\ Campbell called the attention of the 
lurpical profeukm to the problem of random 
►arnpllng as It appUe* to the Interpretation of 
po<operati\T mortabt\ data m peoeral, and 
It emphavied the importance of teats of «!; 
nlficancc In the comparison of **pcrceDltgrr 
ba^cd on different groups of cases— but it pa\T 
no confederation to the stathtical c%‘aluattQn 
of therapeutic end remit UTien »e first -^t 
out to dcAelop a statbtical technique for our 
osm u«e arc were concerned with aiscn\eTinp 
the ultimate eucress or fallurr of an opcratloo 
for peptic ulcer and Act Iohj; xrr mmsi c0KliHiie 
lo sirorr oirf eatet after oprreit^n i* order to 
deUrmiMt tkli factor In vrrutinUing the pro- 
cedure* previousI\ followed for determining 
the end results o{ treatment we could find 
none which afforded this laformation to our 
satisfaction Thm, the use of an ffrrrtff* 
offeilov-up for a group of pat lea ts mai to 

anumencallv different picture from that which 
would be obtained if e\'en hidl idual m the 
group had bceo studied for the same length of 
time. Furthermore the use of an\ arfnlrarfly 
linuted period of obeeriittkin to establish a 
measure of therapeutic succes* (e.g a 5 tear 
follow up period) cannot be accepted until It 
has been rolidaled b\ on lodepeodeot statisU 
cal stud) of Its ments, and »e were aware of 
no inch studi Hence we were under the 
necessltN of (le^•^sing a statistical procedure 
which would fulfill the requirements of this 
problem as we percci>'ed them. The rrault b 
the method described in this report 

Let us consklef the limitation of thb new 
ftatistkal method. Some of these llrmtallons 
are inherent In an\ statbtkal procedure for 
the study of therapeutic result* espeaallrofa 
disease I u-c peptic ulcer othcriraa be^jedfic 
to the present method akme and these should 
be cicaiU recognised. 

I The rdiabOit) of the raa data (le of 
the chaiact eristics of the cUnIcal material cho- 
sen for analisb) ts alwmi'» open to qoestioa 
Apart from the perlona^ equation of the In 
\Ti>tigitor the dmnptiNT niture of the pbe 
Domena KHnetimes male* a efeor-tut da si 
tKatxrn impossible For instance a case of 
painless bleeding foiloalng Bubtotol gastrev 


lom\ ma^ result from a rmjnrTrt oL-mir- 
an erodon tr an inflamroatorr tbvi-'v 
ga-stHtij or }cjunitk The btnjrrtstiw ( 
suchacase therefore mu»tibj\ilefpn 
some nncrTtalnt> 

3 The lew offollom opmateda] rren 
to be a scfWs handicap to any taiMa 
stud\ rebtctl to peptic ulcer To rcfcwi 
this problem It U necessary first rf sS ('■j 
e\Tr\ cflort be nmdc to dmd^tfvVlrfi; 
organkatlnn of the utmost rtfiem-r It 
rrqinrrs a spenalurd pcT'ornid, dcdold t 
the tasL of tradng a patwnt In nTT7p>» ■■ 
means. Concerning the rtsidup of cnmAjir 
rases, one mav assume that tbrunxii mi'- 
a\Tfage are or are not csaoitbllj- d.'tm- 
from those for the caws actinHj- cJ r errni I . 
one or the other of these assoinptlori rirt k 
made in order to am on with the itatfctkT 
stud) Lnmtmg the stodv to the tc 
toall) obemed and iTwcganlms tbr talJ 
IcnrttJ cases Jorolrr the tarit aswrpw 
that the latter art ilallitlcilh bncv»wr" 
with tbe foilosred group Sme riuucaas rr 
prefer to pet fo nn no stalisticil ituJw bl 
exer rather than commit ihetn^hes (a it 
such asaumptiem I\e fed that thru shitv'' 
U unwamnled m that it U pwdy dntrwtff 
aod cootnbute* nothing to the emitaaJ di 
tloo of anr proUem reqmmg ^n^e*dn^^ 
On the contrary It 1 oetter to pdom 1 
stud) of thb Hrxt with iD Its Emrttliau pr 
vfded only that Uw wurct of the Eait^ 
nesTT be lost Ifom light ArealwitrtfcoMf* 
pcoblemi created br\ the nnfoOoetd 
come about In oolr one way 1 / it sa 
present working cooditlonj— that K hr nrxi 
of a cenlral ageorv to which til cEoo rm 
send records of patienU nbo had 

been treated at other Inititutlofn 
SO collected should be ttbalatfdacr«**b’' 
generall) accepted method and wi re 
CT) be cstabliafaed for making the rmJU n 
mediatef) tvanabietotbchosptri««^ 

patient was originiDy treated. J 

of tocoodu^ve ddalc about t^ 
ul cf thcrapi this seem* to le the . 
tlcal solution to the proWera prr-rtt 
unfollowed cases. 

fn the tbwnce of such a KiaOc^ ^ 
taaimed In thb particular itndr that iw 
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followed cases were statistically homogeneous 
with those which were followed— for reasons 
which we defined clearly In addition, how- 
ever, we set up a dual measure of percentage 
madence, m order to minimize any weakness 
inherent in this assumption That is, we cal- 
culated both maximum and minimum esti- 
mates of this mcidence, based on the total 
potential and actual follow-ups of the cases, 
and we cited reasons for believing that the 
true value hes between these two extremes 
For convemence, m comparmg different groups 
of data, we have emplo)^ed the median average 
of these two limiting values as the most prob- 
able mdex of fadure 

3 Assummg that neither of the foregoing 
Inmtations offers a serious obstacle to a statis- 
tical mvestigation, we next are confronted 
with the follownng question Given 2 inde- 
pendent sets of observations or results by the 
same operation, which yield mamfestly differ- 
ent total incidences of recurrence, how can we 
be sure that their difference is significant ac- 
cording to the usual statistical criteria? Be- 
fore any consideration is given to possible 
reasons for a difference m results between two 
sets of data (such as surgical technique, or 
racial and economic characteristics of the pa- 
tients), it must be estabhshed that the differ- 
ence cannot be due solely to random samplmg 
— m other words, that the difference is larger 
than IS hkelj' to occur between 2 groups of 
cases drawn from a single large uniform popu- 
lation For this purpose we have employed 
the accepted statistical techmque of a sig- 
nificance test based on the ratio of a difference 
between 2 means (or percentages) to its own 
standard deviation — sometimes called the stg- 
wficance ratio (See Appendix) If the data m 
question be subjected to this typie of statistical 
nnalvsis and it develops that the difference is 
not significant, then it follows that the differ- 
ence between the 2 sets of data, in all proha- 
1 dy, IS a result only of the accidental vana- 
lon m biological material which arises in the 
e oosmg of sample groups from a large parent 
1 In the several population samples 
used here to illustrate our technique, the dif- 
erences both for 5 v ear and for 10 year follow- 
th ^ bad no statistical significance On 
e other hand, had the difference in these 


incidences of recurrence proved to be signifi- 
cant, then it would be incumbent upon us to 
Seek the factors responsible for the dissimi- 
larities 

Clmical investigators are generally unaware 
of (or indifferent to) the concept of random 
sampling, and the errors which may result 
from its neglect This statistical concept is 
simple and requires no special mathematical 
knowledge for its comprehension Let us as- 
sume, for instance, that there exists a recur- 
rence mdex which truly characterizes the sur- 
gical procedure under discussion, as it might 
be applied m all cases— past, present, and 
future Such a group of cases constitutes a 
theoretical “universal population” of all cases 
subjected to this operation If, now, we choose 
“samples” of this “universe” (1 e , small groups 
of the cases which constitute the universal 
population) we will find that the recurrence 
index for any such sample may differ mate- 
rially from that for the other samples as well 
as from that for the entire population If any 
such smaller group of cases is chosen entirely 
at random, so that no major factor differen- 
tiates it from any other sample of the umversal 
population, then the differences among these 
several indices may be expected to conform to 
certam statistical laws If the difference be- 
tween any two such indices is greater than 
may be expected from these mathematical re- 
lationships, then we say that the two groups 
of cases are sigmficantly chfferent m that some 
factor or group of factors is present in one 
situation and absent from the other Such use 
of these mathematical relations constitutes the 
test of significance of a difference between 2 
groups of data, already referred to It must be 
noted that 2 samples from the same popula- 
tion may differ matenally m their recurrence 
index, but their difference may not be signifi- 
cant m the statistical sense This being the 
case, the clinician must be very wars'- about 
drawing conclusions from such comparisons, 
unless he is quite certain that the difference 
has not arisen purelj' b}' reason of random 
sampling Note also that the result of a sig- 
nificance test may be indecisive, in that it 
fails to indicate clearly that the difference be- 
tween t-s\o values is, or is not, significant 
This may happen because of the size of the 


S 44 


SURCER\ GIAECOLOCV AM) OBSTCTRICS 


diffcrMKc relttivT to lU iUmUrd dn-iadon. 
Le tbc probabOit) ratio lie* betwTtn i aM 
2 6 (*« Appcodu) 

4. In connection with the preceding there 
ariaci a qocstion concerning the number of 
cajcs In each Mt of data and their adeqoaQ 
for rich a compariaon. If ibe difference 
tween the percentage Inddcncei for t gioupt 
of caae* b ckari> dgnlficant (or not ilgDlfi- 
cant) with a degree of probabOity. then 
the Domber of cam ma> be conaidered adc 
qnate citq when the mtm b u anudl aa 
If on the other hand w difference b of lode 
cufre lignificance increanng the (uea of the 
aamples ma\ aen'e to eliminate the oncer 
taintv on th& score. Qloiciant freqaeotiy aak 
tha question in another form “Hating con 
docted a itud) cm a tingle groop of case* and 
having arrived at an index of mortality or of 
operative sacceai how can oae be tare th at 
the Docober of cares In the groerp b tuffioent 
for drawing valid Inferences) Bol what do 
clhucal iniestintoTi erpect from their attuUca 
!□ the wc} of werenixs ? Sach expecUUotu 
are twoMd (a) an eiwhittioQ of (beir thera 
peutlc RtuiU r^ids'e to a second set of data- 
in other words a coenpantoQ of 2 groopa of 
resolu (b) a meaxnre of fuch e&acy aa may 
be expected for a snniiar group of data oot ytX 
treated— In other words, prediction of the dc 
giTc of fucceai which may be anticipated in 
the future on the basu of an adequate past 
eiwienct or trial sample. 

For the hrst of theae expectaboos one can 
sav rhii if the test for significance of the dif 
iercnce between the 2 sets of data b deariv 
decbiN'c with a high degree of probability 
(tahing suilahfe account of sm^ nomber 
theon ) then the number of cases b satbfsc 
lory \\ c ha\*e previously referred to the use 
of the iianda d of a mean iwiue or a 

percentage as tbc basu for tests of statistical 
slgnlffcance The magnitude of thb statbtica) 
criterfon of scatter oT a group of data b de- 
tenruned bi the slxc of sainpte popolation 
as well ss by the mesn or percentage incidence 
value itself Hence If we are concerned with 
the therapeutic indices of a sets of data, and 
we desire to know whether theae sets contain a 
fuffident number of care* lor the purpose of 
comparing them we most first ap^> the ilg 


pi^ce test to the ddferrEKe betertB iv, , 
Indices, If the result be cUirlj rfrmrr mkt 
for significance or for DonjtgnJfiaore thi * 
may say that the number of caw b prekiij, 
adequate for the p ur pose in haai I( bu 
ei-er the result proi-ei to be iwbcbiTe. 
wc are imdcr the neceadty oi gstherint nvft 
data before any conduiioncanbedriTa. ytr 
resultant Increase in tlw total nnmtercf cum 
win b cenersl decrcare the jtaolani im- 
tion of the lueaji or perceolage tol tberdiv 
Incrcare the UkeChood of our srriviE}: st si 
cisivc oonchuioa from the test for stilttUal 
rignlficancc 


The second of these eipertatioej fjxtif 
lion) presents a more dlffioilt pmtfoa. It f« 
obvioo that the larger the trul sacrple th 
more reliable wiD be the statbtica] bJtrrw 
drawn from iL NeiTrthelm, under nmn 
arcunutancEs even samples u Bmfi u rj 
cases may afford a haab for prtdktina of cic- 
sidefiUe I'shdity UVlbei tbb imaUi a 
adequate benm-er can be learned eely sftrr 
srre^ such trial groups hare bees c ee pe tj 
In onder to learn something shout Ibe nna 
tkiQ from sample to sample Purthemere ft 
must be moemhered that peediciioa h ihxn 
fraught with unocrtilnty because It p»e»aEn 
that the generiJ charartrrbtks of the prepd 
cares for which predictloo b bemg made 4i 
not differ signifiontly from those of lie truJ 
groups 00 which the thefipcullc bdri a 
aetermiued— in other words, that llw are i3 
random samples of the same unhersjl 
lalkra- without thb bomoecneity h a *e- 
vioos, results 00 the one group anoot t* 
dkted from those on the othCT Crinfnith> 
comparability of the J group* brserer rr 
may then expert that the ^ 

dieted group will agree with tbit (or the trtf 
group only as well as sny f tnal 
agree with each other WennntBotwWBrir 
^ the uncertainties trbirtg from rsfidocoj^ 


pUnc and we must remember that t 


result may differ from a predKifd ^ 
much as the laws of chance or rendcre 
pJing iBowfor Hence the btettb^'W 

femi that dlnKaffy idrttical mil mil 

differ in regard to surgical or 

results by comideTibie amouBtv roc J” 

Ucal purroses, he b under the DeersHty rt 
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making such predictions for the guidance of 
himself and his colleagues, but he must be 
constantly aware of the possibility that his 
predicbon may fall doivn In other words, he 
is taking chances m the statistical as well as 
the vulgar sense 

What can we say about the number of cases 
required to eStabhsh a vahd mdex for a group 
of data, without reference to any other group 
—past, present or future The consideration 
of any isolated group of cases in this way, is 
always vahd, irrespective of the number of 
cases, provided that the index so calculated ts 
accepted only to describe this on-e group of cases 
This means that the dimcian does not mtend 
to use this index as a reflection of any other 
cluneal expenence whatsoever, but only for 
the purpose of description, and here the ques- 
tion of statistical validity does not ordinarily 
enter However, ]ust as soon as the index for 
this group be compared with that for another 
erpenence, or be used for predicting the nsk 
or chances of success m a group of cases about 
to be treated, then we are confronted with a 
wholly diSerent situation — one m which the 
process of inference and the question of statis- 
tical validity must always be uppermost m the 
mmd of the investigator 


SUMMARY 



he procedures which have been employed by 
chnical investigators for evaluatmg the results 
of their therapeutic (chiefly surgical) methods 
Or peptic ulcer Following a discussion of the 
s atistical weaknesses of these procedures and 
? fundamental conditions which must 

to in order to insure statistical 
procedure, we have pre- 
^0 ed a statistical procedure of our own which 
wn orms to these requirements For this pur- 
^se, and in order to cope with the problem 
th unfollowed cases, we have adopted 

0 ouowing premise that the mcidence of 
the group of unfollowed pa- 
IS no greater than among the observed 
th°f^l, niay be even less We beheve 
With ^ P^'cnuse IS valid for ulcer surgery 
evirl ^ degree of probability, but if future 
^^'-'^^hates its modification we are 
PWed to change it accordmg to the facts 


The new method jnelds maximum and mini- 
mum estimates of the cumulative trend curve 
(by years) for the percentage mcidence of 
post- therapeutic recurrence of ulceration From 
such a pair of graphs, we calculate a median 
average curve which we beheve to have greater 
vahdity than either of the limiting curves In 
order to facihtate descnption of this statistical 
technique we have emplo3'ed 3 sets of data 
from the records of the Mount Smai Hospital, 
for cases of duodenal ulcer which had been 
subjected to subtotal gastrectom}’- dunng the 
years 1923-1934 The statistical concept of 
random vanation is discussed, particularly m 
relation to the variations among these 3 series 
of cases and to the number of patients which 
may be considered adequate for such a study 
The several median trend curves give evidence 
for the existence of a plateau beyond the 10th 
year — which means that, in all likelihood, any 
patient operated upon will develop a recur- 
rence either durmg the first 10 postoperative 
years or not at all From these data, the 
average total incidence of recurrence following 
subtotal gastrectomy for duodenal ulcer is in 
the neighborhood of 9 per cent 
Although various therapeutic measures have 
been devised to control or abate ulcer activity, 
none can assure a certain cure of the disease 
Moreover, smee the results with these thera- 
pies may be influenced bj'^ a multiplicity of 
factors, the quantitative measurement of their 
efficacies resolves itself into a statistical prob- 
lem This implies the use of a logical, well con- 
ceived techmque, which fulfills the require- 
ments of statistical theory The failure to 
recognize this basic idea of methodology has 
contnbuted in a large measure to the confu- 
sion, which has now existed for more than trvo 
decades, concerning the results with certain 
surgical therapies for peptic ulcer Unless the 
basic importance of “statistical methodolog)"” 
is recognized, there is no reason to expect 
future efforts m this problem to be any more 
conclusive than those of the past 

A detailed discussion of these data from the 
clinical pomt of view, including the character- 
istics of the material, the factors which in- 
fluence the results of operation at this hos- 
pital, and the implication of our statistical 
conclusions, wiU be presented m a later report 
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AFFtKBTX 

The iignlfiance l»t toed In tho report b 
the elementary one btied on the ‘prob* 
bilit\ ntk> ” For this particolar situation 
kt 


^ Mih fnctkioat >et ( ddracc c4 reenr 
reoceln tsr tastple AQe^tiicpeTtcnt»(c 
lr>ct<len turtdfd bs oo) 

Ibc airmpornlini vahi* tat umpk B 
\ — tbe HtalM cuet J ssmpto A vUdt 
tt t Lm u th« c&aui oi Ok onatul 
amber <rf operibre «rv»\-on nd the 
nober of pstieTiti seen st foOovMip i 
th teath j’est 

y s Om l•n m»^■^!u41n^ rtloe toe ^sb^ B 
Theo /)— >iMtbe difeeeoce la foctlasa] laddeBce 
oi tee a nepe e betmeea Ok t«o saoplea 
(1 tbe raJ e vho«< cljniI5ea re Is to be 
tested) 


••tbe rticslird derUlkn of 




11 PK-i It thil tt JAto, 

nmv be the mult ol ranckm tWb? 

117 times in e\TiT iooocipcneiKt».tMtLrt 

lore that U U sipilficaDt ol kox pankUr 
influence other than raodotn omfjlf- 
times in evm 1000 If PRmj ttciirco 
that the diflerenre b djrtdficant irtg?5n 
1000 and If FA- J tbe probikity of rt 
oificance is aroimd 007 in looa In enti W 
the pfobabnitv of sbi^Bcanrc to be ^ n 
1000 or 9(j per cent FA most be 1 6 Tk 
latter vtlw for FA b the o« arerpted a 
cntkal In the present tnvestigiooei if vn 
pall of percentage recnireDce values )kU 1 
FA xiJoe of 3 6 Of greater tbe ( h ff n rn cr te- 
tween them is said to be lignlfifant it tb 
1 per cent lesel oj probabilltv NoojipbS- 
caore b iodieated ^FA-iorlea srdt 
value between i ind J ,6 my be coendned 
Indedsiw There Is ac'allalilc s iBore rrfiad 
proetdort baaed oo the cstination cf tk 
standard desdation of the uuent popohtea 
from which samples A and fi are soppovd ta 
havT been drasrn but such rrfmsrtt is 
hardJr srarraated for oor pewenl porpere 
TV folkn^ table contains t saojaurr rf 
the sevtrsl agnlficance tests referred lob ft* 
text tiw subarrtpU indicate the doatxs sf 
follow np in each case 
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H tkc probabHity ratio if givvo br 


THE EFFECT OF THORACIC DUCT DRAINAGE AND 
HEMORRHAGE ON THE BLOOD AND LYMPH 

B G P SHAFIROFF, M D , F A C S , H DOUBILET, MD,FACS,A L PREISS, M D , md 

CoTUI, M D , New York, New York 


AMPLE investigation has been made of 
/\ the changes in the blood caused by 
/ \ the redistnbution of fluid and pro- 
tein in the acute phase of hemor- 
rhage Recent advances in the physiologj' of 
hemorrhage resulted in the suggestion by some 
observers (3, 4) that the lymph might be an 
important factor for the replacement in the 
blood of essential elements lost by bleeding 
However, no direct studies on both the blood 
and lymph have been reported since Haynes’s 
observation on the concentration of proteins in 
blood and peripheral lymph during hemorrhage 
In the present mvestigation, the effect on 
the specific gravity of the blood and lymph, of 
acute hemorrhage, of continuous lymph drain- 
age, and of both acute hemorrhage and contin- 
uous lymph dramage was studied 
The animals were divided into 3 groups and 
were prepared in the followmg manner Dogs 
whose average weight ranged from 13 to 16 
hilograms were anesthetized b}'^ an mtravenous 
injection of i cubic centimeter of 3 percent pen- 
tobarbital-sodium per kilogram of body weight 
Endotracheal artificial respiration was admin- 
istered by a differential insufflation machine 
Kymographic tracmgs of artenal pressure were 
taken from the femoral artery 
The dogs of group i were subjected to dram- 
nge of lymph by cannulation of the thoracic 
duct which was exposed m the neck and dis- 
connected from the subclavian vein at their 
point of junction The lymph was drained 
continuously and collected in citrated tubes 
^t 20 minute intervals for a penod of 3 hours 
hi addition also at 20 minute mtervals, 45 
cubic centimeters of blood was drawn from the 
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femoral artery The dogs of groups II and III 
served as controls The animals of group II 
were subjected only to repeated bleedings and 
consisted of the withdrawal of 45 centimeters 
of blood at 20 minute intervals The third 
group of animals was subjected to the contin- 
uous dramage of lymph without hemorrhage 

The following determinations were made 
The specific gravity of the blood, the plasma, 
and the lymph was determined by the falling 
drop method of Barbour and Hamilton (8) 
The hematocrit cell volume was measured in 
Wintrobe tubes The changes m the density 
of the lymph, the blood, and the hematocrit 
values after the injection of nembutal were 
regarded as the initial values in contradistinc- 
tion to the normal preanesthetic values 

RESULTS 

Group I Rapid progressive hemorrhage and 
continuous lymph drainage Ten dogs, each 
with an approximate weight of 16 kilograms, 
were subjected to an average loss of 21 per 
cent of their total blood volume and a loss of 
lymph equivalent to 18 per cent of the total 
amount of blood withdrawn 

Lymph obtained by contmuous drainage 
durmg the experimental penod averaged 89 
cubic centimeters The smallest amount ob- 
tained was 58 cubic centimeters, the greatest 
120 cubic centimeters In 7 dogs, the specific 
gravity of the lymph increased progressively 
over its initial value (i 0187, average) during 
the course of the repeated bleedings The in- 
crease averaged o 0057, so that in some cases, 
the final specific gravitii^ of the plasma and 
hnnph was almost equal In the 3 other dogs, 
the specific gravitv of the lymph fell below its 
initial value The fall averaged o 0018 

The spiecific gra\nty of the plasma tended to 
decrease progressively, but for the exception 
of one or two small increases which corre- 
sponded to sunilar changes m the density of the 
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Fin. to Um btond end tjrmpb ^maf imfild 

pf iy twit krngrThA(c ud eaouovtjot liondc da^ 
drwkce. Qraqfi , espmxant t. IVlexdijitieriiiCfra. 
ty cf bias! (t wwjijtdij mtocvcl bato* tbe iMrroal 
atoeu rndteflbatotortMo/aasinai] (<TTtor(naeat 
d tbe ifdns) Afcrr tlH Arv bk«<laf. tbor to tartiiiir 
■uX deete a m K/ <d tb» Uaad Afta tte 

lUid UndiBit tbe ipedh: icadtr «( the Wood taoa«>d 
tbon rti aorw t«1m (eatcrtctkn ol tbe •fifn) Ttee* 
after Uk KtMBTnt bMdao, (b« ^rcidc friTU7 «l the 
biaed fefl afrafwt p r uKW Jrd/ The cWoca *> th* bosa- 
taenX atoa partlUed thoa d btoud Tha iprdfir 

G dC; at lha pluaa decisned pracrtidrrto «&cpt (or 
d period hM a tn cr taj t d diebU/ cataodsrt aith th« 
lacnaM lo ttw ipKldc fta Itj' at the Wood Tha wvdftc 
CTBTiiy ct lha haiph locrcwd Bariedlj aod ahsoft 
eqaillcd the trantjat tha pkant. 

whole blood The InitUl fpedfic Kravitt of 
the ytluma was 1^371 (atTngc) and Itsm&xi 
morn fall was o 0063 (at-crage) 

Tbe specific gravitt of ibe whole blood at 
the end of the aperiroent fell 0 0036 (atnage) 
below its uiltlil \'alne (i cn;53 average) The 
dedinc m specific giavltt of the whole blood 
wu usuallj- progressive for tbe first three 
bleedings sjhI waj followed b\ a temporarj- 
•harp Increase m dcniht after whkh there was 
a continuous fall In specific gravih until tbe 
end of the eipcriroent 

Corresponding with the increase in the sped 
fic gravitv of the Wood the hematocrit values 
(j9 s '■oiumes per cent average initial value) 
also Increased t i voltnoes per cent (a«rage) 
\t tbe end of the expenmaat the hemaloent 
ceD volume was red ced S tnlumes per cent 
(average) below its initial value 


The Initial Hood preswre (nj ram. H 
average) Itn irriroiirruileh- 4 niiEpvtrTc 
menmo 'ith «ch Hcedinp and rrrmm 
wiall) took, place within 5 rmnotM. \ftfT 
the firth withdrawal of blood, tV utcml 
pressure fcB to 80 rnimmeters merrarv (ntr 
age) and rccorerv to tbe latter le^f^ b Ih: 
subsemicnt bJeedhgs required ihotrt u bbd- 

utea. In 4 of the dogs from a horn Iht potent 

amount of Irmph was obtained by dnioart, 
the Hood pressure fell to jo mflhrortm or 

curv (average) after the sirth heeding la Ik 

others, the Hood pressure varied (roo 6j to 
76 mfliimelen memir) 

Grtupll UewwrkificxptrimfnUhlltu 
tdtlanimais Ten dogs with an sreixrie rirk 
o< iSkflograinaweTCsubJcttciltotldijttfit 
per cent of their total Wood \t 4 unie br r^ 
peaud bleedings. 

The ipedfic gravitr of the piisma (i 
a'Trtgt) fcD 04038 (a%Tfage) as a itsdi d the 
bi«dinau The iperrfic jmntj' of tbe sWJe 
0 ^595 average) and the bnaatoait 
ceD \T 4 ume yp.? vdomes per cent sttrap) 
as in tbe prevwus group, memwd for ■ bnrf 
period and then fdl progretsvrlt tein552ird 
363 trJaiDes percent (a%Trtge) at tiecadof 
the erpeThnenl Tbe inltiil Hood raw»ot 
approiimatclj’ 1 r 8 mlUlraeters memin (im 
age) dccUned sith each slthdrawslof Uord 
rec o TcT^ of Hood pr essu re wu similar h 
character to the ieurvei> change ta the pre 
sdous jjTOup and at the end of the ejperirrtu 
ranged betsreen lo to 76 teufluDCtcn mrrewT 
Greup III Tm rjtci rf conUKw4^a h»f^ 
i aiMop »a the fckud Fire dogs rtiu 
a^-erage weight of r5J! kflognnu snr nk 
jected to conlinnooi iboraric diict drsioaR o 
a result of which an averigc of 03 euWe erso- 
meten ol lymph was obtained from cork ib 
mah \t JO rninutc inter\ilai 5 cuHc rmb 

meters of Wood was drawatodetermlpe chary* 
in the hematocrit cell volume and In the *0^ 

oftiKblood IntWiwai 
the Wood iTilamc wu lost The inltalqvd^ 
gravit} of tbe 1 mph a%Tragrd r.oicS *“ 
determinations vaned do mcce than 
from this value The sperilK gririir ef l» 
whole blood (I4ST9 average) vW 

aboTor below the Initial t-ibe shfle^trt 

the plasma (tJ»gi a\Tfage) laes be rsrkdm 
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Ij mph flow from the tbondc doct were r»tf- 
matcd tt i I cubic centimeter* per hour there 
could be a nujnttioed return to the Wood bj 
tiui route of appcorlmaid) i to } ^ gntim of 
protein per hour Thu* a Joia of *7 grams of 
protein a< confajoed In 360 cubic centhDcter* 
of Wood might be restored within 27 hour* b> 
thi* Umphilic chanoeL Since the of pro- 
tein and fluid by continuous lymph drainage 
alone was small It was plain irfa> thii did not 
raarkcdlj affect the sped&c gravity ol the 
blood or plasma, while bemorrhage combined 
wlLh Ijmphaticostornv wa* effective in chang 
ing slgnlncantly the density of the blood ai^ 
resulted even In the predpitation of shock In 
tome case*. 

The other phaac* of bemorrbage Involving 
change* In Wood pretniK hematocrit cell vol 
ume Wood and plasma speafle grant) have 
been adequately Investimted bv SchloMberg 
and Saw)^! and Ado(;A H d (*) and re 
afEnned In this ttndr Reduction* 10 Wood 
volume of lea* than 30 per cent, a* hi these 
expcrlmenti, did not impair the actlvit) and 
respoose of the s)’Ti]p*tDelic nervous •jitem 
wmeh maioUined Wood prettnre above shock 
level* and thus Inffaenced the transfer of tis* 
sue fli^ to the Wood in accordance with the 
Starling concept The change* in hematoent 
cell vwume and whole Wood specific gravity 
havT aSread) been shown to be due to enrorge 
ment of tte spleen m aaeocUUon with the 
anesthetic agent (i) alter which foikrwed a 
rafad emptying of the spleen mediated bj the 

S -mpatbelK nervou* sjatem and activate bv 
ic pro cess of hemorrhage Plasma dilotkm 


In bemorrhage h now a weC rcropiiini fat 
which has been leroooMrated bv fJ 
servers (j) 


smutst 

The effect of beroonhsge 00 the Wood cd 
lymph wa* partitioned and Uodied. U to 
found that coincident with blood iSa- 
t«n there was usually a cractntmkei cl iV 
densit) of the lymph in dog* subjected to both 
the loss of blo^ and Ivm^ la lie sninuli 
without IjmphatlcDstomv the chtnsn In lie 
specific gravit) of the blood and pl^ma dnr 
mg ibe bleedbgs were not as marked u lath 
previou* group. Continuous lymph dmnjcf 
for a 3 hour period without hemon hig e fiUcj 
to affect ifgnlficantJv the specific fravitr d 
the blood. 

Tbc lymph serred an Important rWe h lie 
compensatorv mechanism of hemonlace oct 
only as a pathway fx fiald but aho as ■ Kom 
of protnn replatement 
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In which there wu an> cvidencE of & fnrtmt 
Infection tnama, or whote rocntccnogrtna 
were not technkmlly i*tuf«ctory It wu oor 
ofxnjDD thit in\ niirowing ocnimnK In 
•ge group mmt be of congenlttJ orl^ tmce 
de*tracta\-c change* Incident to tntima would 
be len like!) cncoontered In chfldretL Review 
of the*c 1 ni fihra diidoaed three cue*, 
Fifure* 13 and 14 of narrowing other than 
that re*ulting from such obvwua pathokiclcil 
proceue* as tuberculoah aderotl*, osteo^m* 
dritls or osteomjelitb RoentgetKtgrama of 
these cases revealed asaooat^ aocnnaBea, 
lumbariutloQ or tacraliaation being prcacnt In 
all Instance*. Vi'IIharns also exammed a like 
number of filrrx and fouT>d only one which 
a narrowing which could be cooiKiefed coo 
genital in origin iMDiams state*, however 
that there Is one tj’w of congenital apine 
whidi preaenti a sacraJitation of the 5th lum 
bar vertebra. The lumbosacral disc In anch a 
case show* the narrow character of the sacra] 
inten'crtebral disc. ConftBun ma> ariae when 
there IS partial lombanaatloa of the first aaoil 
segment The iater^ertebral dac between the 
I It and and sacral NTrtebrae retains (ts narroif 
character and from a lateral ^'lew may be mis- 
taken for the liimhourral disc. UUbs etnpha 
used this obse iv abon In saying “Still a udrd 
manifestation of partial sacraCaatkiQ of a last 
lumbar segment and one that is often wrongly 
interpreted as a pathological lesion Is narrow 
ing of the lambosacial disc. In anomalouB 
aacralizatxm the vertlod diameter of the disc 
may vaiy between the usual thick lumbosacral 
tyw anfTthatof thethln tacialdtsc. A thin disc 
IS in itself no part w hatever of a deslrectrve or 
patbolo^cal lesun Partlcolarly if such a dbc 
IS asaoaated with enlarged trant%TTse proc 
esses or other cMdcnce of anomalous sacralm 
tkin as are most of these shown In clinical 
discussions such pathological Interpretation 
must be received with considcrabte reserva 
tioQ Hodges and Peck hav'e wriltco “The 
hndlng of a narrow dbc is undoubtedly to be 
cipectri in the case of patients showing evi 
tlencc of trilateral or e%To unilalera] fusion of 
the 5th lumbar vertebra with the sacral masa.” 

Ou «rrnn senes is csseutially in agreement 
with the finding* of others that such con 
genital narrowing ensts only n the preaence 


ol other structural anonubes at the teewn 

po int of the spine It would seeta ihca, tiiti 
0*ntnring of the hnnbowral (E»c ai * 0* 
pnltal anomaly ensls frecpienUr ta 
DC of diagnostic significance 
In a short pe^ of time we kirt ten 
%-ny films of scseral «jalU whye hnatcaw 

fal ipact has been apprediHy narro* cd. Title 

were cases of low back pain withxil 
whose history and finiEngr were 
ofaruptureddlsc 


CAST iiKrm 

CiSi X. M II hhe frmile seed ji yon. w 
£nt sctu in out-yatlect (C^fteciiUT an(faui>f U 
paia orer tht krw back adcocc) cf rtli Sm 
rieai. T>s oosH of paia dated Iraoi t rmel bliU 
(4 • nriog, the patinit tunfiggoo berbanudx lU 
greateWpaln ukxslbedMrrthecocty i4b«rf 
sacrum and at do rime had there beei uj tadalrt 
of pain down either leg or oeto the thdoM Kcod 
CxaaiaaUoD revealed the coccer to be soriBal h 
(Sjetour and without aayuhOloo, bat Bcvrenl d 
th« cocry i brtwrea the rornj,ciint pedLerf 
eaquielspaia. EssEdnatkuof Ihelo* cadrmiH 
pornsl ofitc ^ tuotloo without wwk « 
tesdmesw Leg d|nj were Dcrrui, kaa sm lih 
refl qe s ere Inuet, sad the* ertao««*7« 
motor chaairt la dihe ciUrmity The dan*^ 
was tear of the ssOTCtccytetl Unarsl i « 
pliixd Dpou du baths sad lecsl ktl mitt > a 
Jiw mads talWsctoer renpoose. \.Jt* flai (f^ 

and ) Uieu of the habowerU mtiH 

SB pfwedsUr BajToaed Inter’yaCe si 

tanctloo with lambailatloo of irt ntnl rrirtn 
Cjrr a. \t El,nejcromak s^ 

Id tba out-patient djapessarr becaew of 

rmi rf aemlh I daimliou. II sjctibedbe «e*rtd 

lie palp ta lifting of sooM heavy rwii si 

•riieTe iJDohfaloryof mfislJoocfpiifldoa 

Ira ®r onto the sbA a men. Ejuuainslkn d 
Ijack rrrtaied raarlod mii*de ipawn «f if*® 

mlassoDbothrideastlbehnibarhnd TVw" 

aa mnnatioo of the aoimal kuabai 

back Dwtious wers sharpfy rntncied. ra« , 

rtaerallxed tendenim over the 

WflU bOaleTal,sttbe;s*erkjiDtar^uJ»^ 

Se sacruai. Straltbt leg nWo* 

drarws 00 both pdew BsUat^si^^k^* 

Ueae* were equal aad noenal 

tfjcatBW ti« of llw eittaisof metvebt^ ^ 

Adhoire Upe rtnppin* foOo*'^ 

port ffofded cocnricl rtlW b f 

(Fifv 3 aad 4) rerealed traa 4 t> wai 

^C7»l Wiae o( the tt 

triniTcrse p rocet-es of 5th hiabiJ^^ ly 

lb the lEuia. The bterrrrtebrtl *f***J ^'^.4 
jtb benbar and c wctal nurowea 
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ud L Tbit tr^bi^CnihMn ob^u-i 

*»d fW)63as Rtcot. henotu •< tJa ittttw'tlii 

dac. TW DM cMncur c/ tW nil hatu bol 


lh<t lb« pihi Tu axrnvatnl bj- irr«tb«r dtkfito. 
Tbm TU ndiatloo ot ;«{ dcm the potlerlor as- 
pect f th rMt Uuib aad lalcni Ufvrt <rf Ibe call 
t Ibe Ir>'d oT iKeaaUe. IlUback p*u> <jiren«cci 
JUiteg. CcafU K and tnmioc had ao Tbnt 
Til DO parathe^ lo the ntht let Ensralloa 
rmakd sodmt moade fpum of both cUa of the 
lumbar leveL Ml back nonoa acre eiceOeDt and 
then wu a mlajoii araonst of t eni er n eja orer the 
nr^popb^teal >uta om the loaex Iviffiba tmla 
oa both i»et. ff|9a am oormil Rnee, aoUe, 
and BahfiriU r e fc ga ere oefaih od (hm veta 
ao motor or KetiaorT cha tn b dther let. Roent 
fenogimma (Tin j d S) rereakd hflinj tnaa- 
mefn cm re at the bod ofthetaoum libarihrftk 
chaofet of the rtlcolar / ceo t the level bet mt 
tbe^bmha arwt t aacraL 1 ddjtkwthmw 
par^ ncnlbtiHX) of t^ 5th lomhax rertrbra Itb 
the trahoaacra] intervertebral dtae of the ntoal 
to-mediate charader 



Fifa 3 and 4. Ttaaanmt Ifpe d fth bnh ar ertthn 
1 cbildl Tbaiataipoccbat m ih« 5th knabar sad ux 
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*rrn at the orthopedic di'peeMrj' ta Jaae juj, Ir 
a *e of pa] to the Ica bad. ta&tia* dwi dt 

poalfrior ■•pert of the riitbt hr 1 
aulti]^ fcbcrrheal Jcuti, kids ere di9gr«~of t 
wnear art roll are, tecoodarT t dtfpole prira rv 
fiamnattm dUraae I October 144 ibrtrn*! 
drndop pab ovTT the riffat bolted okolit^ 
dewB the let I llaf ojr. the npelrwd 
csrrsce of fin b t^ ihoaw and rih* ^ 
Mated that H>rcxlo| od c wtM rt on irtkt 
itt pain as did I dM TV patant kt I ksi 
jrnhnii EBU rears before for bd be kaf ^ 
meed badeqoil Ibmpn Eondubr* mad 
Inderma t the InTrluavnl ^oeem h tl I 
line Mlbach notloDs ere nonnal There niiVd 
de a rt es bmjtatkm of stnJfbt kf niiirianlh 
lefL Tbo aaUe Jerii ere eq^ bi lie left Iki 
J ett ai ahienl Babindi as Bonnal -d 
caajaatloo was aefttfre \-n Jim»e<itek.ra 
ncral JanetMi (Ftp gand ) meiW eederitJr 

•evTTeapemdjloarthritiiart •piodjlm*.! s 4 ii 

there aa 1 mharlialloo of the <t annal ervt 
althan ente lamboaacral tntW The dutor-f^ 
tiaumaOc arthiftii aecoodary I »<TMrtrkd. 

medranloJi) poor bimbos cral^uacteo CO rter= 

tai basis. 

Caii 6. J Defio fetmle pd Jf*” 
seen m the oithcpetEc oot-pallot , 

kl > 044 hra If* coeBiiilned of widra ee*rt 

Ifnr bach pam e< 6 cd» dmtlea- TVte «' 
hiMorv of traoma art her lo* bad pam . 
ataat with radiatwo dem tbe LtteriJ av^ " 
(faffhs as far as tbe Lnee ‘^tooptnf W 
because of pain. Emnlnatwn 
0/ the normal hunbir lordods ik ccavli 
Umluboo of all k" tad awretBentJ 
ipasm There was teo de faeti t ike krb*^ 

lerd tthemidline Slralrbt k* nl^nj 

t Qo defreea od b<Ak Htt*- Neorokt**! . i 
tjoo was nefihrc. Tbe uBfwes^ ifr 
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ihcir ''nui llu uniulm! !n\(ri)i ilu 
nl'bt! - iji’Uulirn i- thin n.d i-- ni litth pro 
tu'iu \ihu t n.iui n nh tin nuuu 

vi’jt'on jv hi uittxl dit 5'!\ to til '.tro\ tin t ii 

t! i. qi ibiliuni 1 \Ior ‘■tiuiml 1 1) op'.v 
l! ut Ui' ' T huimn hutn whnh Iml Intii 
tti’tiilii iTiiiiu ••iiil Mi-- oil ' i\ ition-. 1, ,1 
h ~i to ^ii^ci-'t tint t innu u ni in i\ il uin^i 
r inl'inutirt' 

iii< hi' tndi tin iio't loinj'hti 
n n t oil' to nniln nils nppin <1 
Il th' tn It! ii III n* 1> ni's lit p'tshnt-l 
ii-rn O’' t dih ts l.\ ho* Mittr i,'’! iiot irons 
Tilth I'u'i 1 1 5i 1 1 o tl 1 t p’t) lint! I mil n |‘'r 

im til tl'i toriuni \ tt i ' tin. In Tits wtr* 
3' >' i! to til J I rns nni'iilit i u nn ti ui 
'o'ut in t''-inu ■'i (1 j'l’ s sl\ir i iirnti ins 
r-uihii'i' UH' nii'i tis) Iim* ml oitiinint 

s-~ n p, r\ivtiiuntd Mii"s life tom 
p'l-ttK t'liJ 1 si{, r .s loU' oiivits It It 

till ari'l th p SI Ml ms \\i rt 'lutnii 

in il'p tip lit I'Uii’o!' Iron «\nntn\tioi 
" l! ' ill >p \ '|v-finii • s \ni Mii'lnii' to’iini 

th ’nul.t^iis liijv-i nnl in rrttul ts thu ip' 
"I tl r < j”S| i It! 1 jn'iums tiilnn till t srti ir 
Ht I'si o mi tlnr 111 11 , tl'i unit rt i!s |i ul 
lit ri tr*!(,l tl ( <, ji,th ini 1 1 11' I'ni tin < iriuin 
In th il np \ , ijni H' nl t n it ic tin ' tin 

r''’CTi)t'r li t r 1 id s< p ir It, (i irmn tin \ U>k 
t<-'n'',rni 4 thrmis nhuli li ,1 iM.onn toin 
p’'lt'\ ri tj) tin h/' Il iron tin ulr' of tin 
liJms Arn^iio tnhs j)t'<ntt<l tin stitllin* 
toidin on th It ill tin tijxrinunlil Imrns 
h'^ded Mith Ltp s] rip'iJiti rt i; inili ss oi tin 
trtitrr 11 sppiu,] lurlinmort In \ ls un 
■’hV to fip 1 liistolo, Il il flnTt ri ntt s m tin 
trtattd and tin iintnititi It 
In vjnn of tht sindns nu ntniin il it li is 
'""st'tt'l tint tin. ( oijriil.itin" II tioii ol 
tannic irid prodiuts tlimi^t to noriinl strut 
turt' If this Injiiiht'is lit torrtit t immi;: 
^;'nt< ipjihcfl It) snjxrlniil iniriis nns pro 

' lire further dim i"i hv tK stro\ inu tin lii!- d 
i"t.roi the epitlielnini intl tin f^liinls of tin 
conurn , Inch 'en,e is simrtes of rt^ji nt r.itiiit; 
tpilhehum If \ ould seem imiyirtnnt to i mm 
t- effects of Mrioiis nudnints on iioriii il 
'‘■'lies if tlus( maten.ds ire tt) In ijiplied to 
1' ues dimaf^td he hums 'smte i tliorounli 
noi ledi;e oi the elTed of tanning igeiits intl 
'n dine gauze on normal and burnt li tissues 



is I ot 1 % 111 ihli \u ill I idtd to uni stig.ili the 
p-ohit in 


M \11 KI \1 S \M) Ml lllODs 

111 ! nil d u n to slink llu ilTeil ol tannu 
I id on tin lissin s In m ith luiriu d t pitln liuni 
V oiiltl In to t il I bill])'! s]H I nm ns of (lu burn 
In Ion tin ipplu ilion of lannii at id mil it 
siiitibli intl i\ ils alb r linn are.lnmtver 
tirti'ii ililnmltiis m ippking smh i ]iriUL- 
liuri to bum ins 1 iirtln rniort , irtidental 
burns in not of nniforni diptb and one has 
t o gu ir uiti t tint se \i ral sjvi i miens re min id 
from i burn Mill 111 from in is of t ijuil tissue 
ih'trurtion Ibis Is trm i\in tboiigli (he 
]v I imt Ils be tiki II w illim a ball null of eaeli 
ollnr In ordt r to delermim bow much of 
the ilistrinlion n due to tinmc acid, it is 
iitiessirv to bigiii with 1 burn of conslinl 
tltj>lb II is not )H>ssiblt with Iiiimins to ob 
t lui in miilintil burn of ronslmt depth 
but It IS jHissibU to nbtim i skill iiijun of 
loiistinl dejilli tlirongb use of tin Pidgctt 
dtrnntonie I liis niarluiie, ongmilk de\tl- 
ti|)til In Ihiflgelt ftir tlio juiqKist of eultmg 
1 hit rsrli mid sjibt lliiciiiess grafts, enables 
Dill to nmole i uniform liter of skin of al- 
most int desired tbiekness When i liter of 
si in IS rtinoted lit means of a dermatome, 
tlu 1 nift iisu lilt remotes the epilbebum eom- 
pletek plus i inrrow ]H)rtion of the pipillart 
iittr of the (orium J lie Inir follicles, the 
sweat glands, and tlie sebictous glands in the 
remauiuig coriuni ire left unharmed (Fig i) 

1 hese structures will serte ns the source of 



A COMPARISON OF THE EFFECTS OF TANMNC ^^E^T^ 
AND OF \ASEIINE GAUZE ON FRESH MOUNDS OF MCN 

JOH^ HINSUOU HIRSHFELD MD \UTTH£W A PILUNG \Ln «J 
E. NLAUN Mn DetiMt, ^^cWgM 


C ERTAIN cntldsrai hive recently 
been made of the Unnlc aod method 
of treitrag bomt. Although the uac 
of Unnic add for the treatment of 
bumi hai been irideh adopted, aome fuigeooa 
have found that bumi co^^eTed irith vaaelmc 
imprefoated gauze heal more repidi) than 
comparable bumi treated with tannic add 
Since there are numeroul conflicting oplniom 
regarding the c£Bcac> of NTUwma typea of bom 
therapy we decided to compare the tia»ie 
alterations due to tanning agents with the tw- 
soe alteralioDdt focod foUowiog the applica- 
tion of I'aseUne gattze 
DavsdiQD Intr^uced the unnic aod method 
of bom treatment m 1925 becacue of his be 
lief that burned tiacue liberated tubatances 
mponsible lor the 10 called '^om toxemia.*' 
Since *'tannic add forms a more or leia atablc 
compound with the protein oonsUtuents of 
body fluids and ceOs ‘ be hoped that It would 
predpiUte the poIioDous matenali In burned 
tiisoe and thcrcbj preiTnl their abaocption." 
Daiidson was aware that tannic add e^w 
aallv In high coDcentration, mighc have a 
pofls^ie deep caosUc action and therefore he 
adi'ocated tnat It be applied as a 3>^ per cent 
solutioD In the form oi wet cocnpreatea. For 
thermore the bams were to be inmected at 
13 18 and 34 boars for evidence of tanning 
and as soon as the surface ascumed a light 
brown color the appllcalkm of tannic add 
was to be dUcontmudL 

There ha\T been man) modLScatlora in the 
method of applving tannJc acid IVdiapa the 
most important of these Is that of Betlinan In 
which a tmgle application of 5 per cent tannic 
aod ts folimrcd bt a single applicatjon of 10 
per cent sil\Tr mtiaie Bettman claims that 

Frvai th DqiutJMM W nd Wfial SarvMT W 

a#mMn( Uimul. mmi tS* DqaAsaU •! eira duaTU j«a 
I cmTr«t> C»otii •< UcAoa* 


this method b superior to tsonlc wid tkrt 
because It produces a thin fledLle cvhir- 
and tha almost Instantaneously bucaj d 
oxTraperiodof 13 to 34hours, Thcttmir 
tioo of tannic add rcx-olnlionbed the tnal 
meat of bums, and todax probably nm 
bums are trealed whh tannic add alore or b 
combination with lilm mtralc thu 
other method. 

In spite of the wtde use of Uamc add tberr 
have been compaxothtlj few anatooic rtsd- 
Ics of the effects of tannl^ ageota oe damapJ 
or nonnal tlmrei. Lorfar and Zacber n iqtv 
reported ihrir obsemtbns oo the coegara- 
thw ejects of cod Um oH olnuneiit aM if 
tannic acid applied to bums on dcoestic pbi 
The} selected the pig asthex befiexedhidLlB 
to be the most suilwe for the prodoctM d 
experimental bur» DetpuJcmcitfo<Dn)tb 
thesubojtb and mnsculansteTeprodijirTdbr 
the appbeatioo of hot lolderuig Irocs far Im 
•econdi. Tannic add oc cod Qxtt off ointBeiit 
was applied to the buroed areas. The 
eipeTimentcn found that the bunts tmtd 
with cod Ih-er oil healed rooce ipicllT ihsi 
did tbn«i> treated with tannic add. Iran 
eiammation of biopsy spedmensoIlleturT-ti 
areai obtained at 3 and 6 daxi, 5 ^ 
chided tfmt the tlisoes of bcmi trtalfd o' 
tannic add appeared to be torpontw » ihif 
healing wsa dda\Td. They noted that » 
esfhiir fonoed when the tannic tnd tta ejsio 
contact with the derroo but faid to fcra 
xrben applied to fatty tiouci. Tte tato- 
logical fijidiogi were too inctciplrtdr m 
corded to enable 00c to jodge b 
reactions of the tissues to the meuircU 

m 15136 aDcd *11011100 
sUuclive effects of tannic add 
sm-ed In biopsy speoioens tsten fi« 
{oHowing the application of tannic adJ ^ 
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K ■) ^ gnuzt trcTlol donor Mtt nt S hour-. 1 ig (i \a<ilinc gauze treated donor itc at 
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cdls whkb win re-cpithdixe the »urfice of the 
naked dermu. The le*ion prodoced except 
for the pretence of a Ujtt of burned epfdernm, 
innulatet a tecond decree bom- If tannic 
aad or lunflar matcriaU are capable of de> 
atro^ing normal tTcou>« their action should 
be majolfat upon thde appiicatJOQ to mb 
a surface 

A ntunher of opportunillet vert afforded 
tu to apply tannic add to such orfaces In 
patienta who were to recdv'e «Hn mfu. Uo 
der fpinai or general anettbma, the was 
wuhed thoroughly with soap ani water It 
was then deaiiM with 70 per cent akolKJ, 
followed bj ether la order to provide a drv 
lorface The cement which b used In con 
junction with the Padgett dermatome was ap- 
plied, and after it had dried grafts were cut 
approdmatel) 0^16 inches In thkkma. 
Blcedmg was coatroUed b) premire with 
gaiue moistened with warm ph>*sioIogira] 
saline nlutlcKL As soon as the bleediag was 
controlled the donor site was spraitd with 
a freshly prepared solution of 10 per cent tan 
me add (pU 34) After a few minutes this 
was followed bj a spray of 5 per cent ilhTr 
nitrate. On tbe tami* patient a similar area 
was prepared as a controL It was cov-ered by 
a hae mesh game unpregnatcd with vasHIoe 
At intcr\tb tnopsT ipeamcm for miaosconic 
•tud\ were remoi-cd trader local procaine 
anesthesia from both donor sites. The sped 
mens obtained were placed in 10 per cent 
formalin embedded in paraffin and stained 
with hematoi>lIn and eoiin. 


A few patients were treated with s bon 
jcD) coolalnlng quebracho timdn 75 per 
cent and meia-dl-hj'drox) -di-secoodary-ben I- 
bensenc 1 1000 in a water soJoble baw Tm> 
preparation was used as miebrscho Uanin Lm 
been pr oposed u a sobstltute for tranV loi 
The number of tunes that oae can pecioair 
a patient to subject himself to renota] d 1 
pim of skin for mkroscoptc emnisulJBa h 
limited. Howerer speomns were ebtaavJ 
from a total of la patbnts at inrgular btw 
eils up to 10 dars, and a complrte wrirt cf 
s ped f neitt from i to 150 honn was ottaaed 
from a patients. The histological ol>en^ 
tioos recorded beie and the photoaikracripfc> 

E resented represent a compthUno of iD dr 
lopaiesitDdied- Since tannic tod pfn dher 
nitrate tnd quebracho were found to Frrdjce 
similar tissue changes, the tanning se^ owd 
00 a specific donor site will not alwa ‘ 
specified In the histologica] oh^ensOont 
Ohrrrcll»ns « ^enh The deswr 
which were treated with i-a.<eCnc gioie ^ 
out exception healed more ripKllr than isow 
treated with U* eschar forminfi lobrtaart* 
In o to 14 davs re-<pithciiiat»o 
plele ID the wounds treated by TaseCw 
while the sites treated with tannic ^ 
sfl -er nitrate or quebradw bum Wy 
from 14 to 31 daia for rc-epllbcltt3li»- 
patienti complaloed that donor sites trt 
with tannic acid were more painfiil^*=® 
ilar sites treated by vaseline gatae snd ^ 
liked that \iseline fame alone be 
subsequent graftings. 







Vaseline gauze treated donor site at 8 hours 

A 100 

y ^ Tannic aad treated donor site at 8 hours 
udatc thickness of eschar and leucocytic ex- 





Fig 7 


Fig 6 Vasehne gauze treated donor site at 24 
hours X 100 

Fig 7 Tannic aad treated donor site at 24 hours 
Note extensile coagulation of dermal collagenous 
bundles X 100 
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Eistologtcal observations At 2 hours wounds 
treated with vaseline gauze showed a mild 
exudate of fibrin and red blood corpuscles on 
the dermal surface with no destruction of 
collagenous bundles, and as yet no exudate of 
leucocytes in the area (Fig 2) Biopsy spea- 
mens taken from those wounds treateci by 
tannic acid and silver nitrate showed a thick 
layer of browmsh-black material covering the 
exposed dermis A marked exudate of red 
blood corpuscles and large clumps of fibrm 
were found beneath the tanning agents 

(Fig 3) 

Several specimens were available to com- 
pare the effects of tanmc acid and of vasehne 
gauze at 8 to ro hours foUowmg their apphca- 
tion Donor sites treated with vasehne showed 
a mild red blood corpuscular and fibrinous exu- 
date with a moderate number of leucocytes 
in the superficial portions of the dermis and 
upon its free surface This leucocytic exudate 
consisted of about equal numbers of neutro- 
phils and mononuclears, the latter being 
lymphocytes and plasma cells The super- 
ficial collagenous bundles showed no abnor- 
malities (Fig 4) Examination of comparable 
sections treated with tanmc aad and silver ni- 
trate revealed the superfiaal dermal bundles to 
consist of an acidophihc homogeneous mass 
covered by the tannmg mixture Beneath the 
^har granules of the tamnic axiid could be 
found at a surprising depth between other 
collagenous fibers The tanmc granules pro- 
duced considerable variation m the stainmg 
^ahbes of the collagenous fibers, and the 
™ges of some of the bundles stamed a deep 
blue, these changes undoubtedly represent 
early tissue damage (Fig 5) The more super- 
cial tannic-impregnated homogeneous mass 
interrupted by many crevices which 
wdened to produce a separation from the 
ceper viable derrms In the latter an intense 
leucocytic exudate was found 
biopsy specimens were taken from only i 
lent 24 hours following treatment of the 
onor sites Examination of the specimen 
aken from the wound treated by vasehne 
gaiue showed numerous leucocytes on the 
surface of the derrms These cells had ap- 
parently invaded viable normal stainmg col- 
^enous tissue A necrotic layer could be 


detected upon the most superficial portion of 
the dermis Inspection of the sweat glands 
and the hair foUicles showed some prolifera- 
tion of their epithelial cells, this proliferation 
hkely represents an early attempt at epitheh- 
zation (Fig 6) The donor site treated by 
tannic acid showed an extensive coagulation 
of the dermal collagenous bundles, the de- 
struction of the dermis extended many times 
deeper than the inflammatory exudate seen 
m the vasehne treated donor site The sepa- 
rating eschar carried with it numerous necro- 
tized sweat glands which would have served 
as epithelial islands m the repair process 

(Fig 7) 

A number of biopsy specimens were avail- 
able for examination m the period from 30 to 
60 hours followmg therapy Donor sites 
treated with vaselme gauze showed an m- 
creased inflammatory exudate m and upon 
the dermis The exudate was chiefly neutro- 
phils embedded in small amounts of fibrm In 
a few areas there was some destruction of the 
superfiaal portions of the dermis due to this 
exudation Small patches of prohferatmg 
epithehal cells could be found spreading 
through the exudate partially to cover the 
collagenous fibers Tissue sections showing the 
effect of tannic acid therapy revealed contm- 
ued destruction of large portions of the 
dermis In addition, an extensive leucocytic 
exudate was seen at the base of the separa- 
ting crust The process extended m some 
mstances almost to the subcutis Small areas 
of epithehal regeneration could be seen m 
some sections 

Specimens taken from 4 patients at 60 to 
80 hours followmg the apphcation of vaseline 
gauze and of tannic acid were available for 
study In those patients treated by vasehne 
gauze a layer of leucocytes and fibnn was seen 
on and m the superficial portions of the der- 
mis Most of the leucocytes were neutrophils, 
but a few lymphocytes and monocytes could 
be seen Unquestionably there were some 
damage and destruction of the dermal col- 
lagenous fibers due to the infection present, 
but it was superfiaal m character In the 
sections which were obtained 70 hours follow- 
ing therapy, definite epithelial masses could 
be found spreading over the conum, m some 
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iialancfi the epitWt*] ccU* ippetred to be 
penetrating the lencoc>’tIc crtiaatc. 

F.timinatwn of aectroia tieatcJ irlth tannic 
acxl ahoirrd the iroundj to p rej c p t a Uj-rred 
eflect. The lupcrficial portion irai ttalocd a 
deep Uackijh-bnym beauie of a beavj pre- 
dpitate of the tanning matfriiL CoQa^eooua 
fiber* Iramedialel) beneath the snperfida] 
lajTT appeared a* a gUftenlog bom og c tt eoQa 
maaaitainingligbtl} iritheoafn Tbedeepeat 
U>Tn were mai up of ilrand* of coDagenoo* 
fibers taking an Intense eodn stain. A few o( 
these srere smooth and bomogeneoas, and the 
entire layer was eitenii\el} Infiltrated with 
IcucoaTe*. Tha deep layer was thicker than 
the entire Ia3e3‘ of damaged tbsues in the 
\'aaeluM treated wounds and contained an 

T al Icncocj'tic exndate In eomc sections 
lavrrs of the damaged dmnls had arpa 
rated from the UDderl\'faig viable coQagtnous 
fiber* wh 3 c In other* the superfidiJ and mid 
die Jarer* were breaking iwa) These ob- 
smitlani bdicate that destnictsoo of tbne 
ts deeper than the finn eschar found cDming 
the werand Arrudike epithelial masse* were 
spreading beneath the deep leuaxyte IsNided 
la\'er Immediatefr beneath ttw n^i formed 
epithelium focal coUectnos of oeutropbOi and 
hmphoc^iee were found, and the suiTOondlng 
dermal fiber* stained normally with eotin. No 
granule* of tannic add were present 
6 iopf> spearaen* from } patients were 
taken be t ww D So and 150 hours following tp- 
phcation of vaadme gauxe or tannk aad. 
During this period the leucocytic exodate in 
the vasekoe gauxe treated wouodf was teas 
marked than m the prcMoos sections, and 
almost complete epithelizalion was aeen. Be- 
neath the newli formed epithdjal cells a 
small amount of exudate was pr es ent it con 
listed of focal conectwoi of l)mpboc>'tes and 
plasma cell*. Small masse* m oeutrophDa 
couW ibo be seen upon tbccpithcli urn- Sections 
fromthewoundstreatedb) tamuc acidsbowed 
changes Uke those m the bwpsie* taken about 
80 hOTi* after therap\ Efithduatioo was 
almost complete The leococ^tk exodate be 
neath the epithelium had sulislded and the 
superficia] dermal fiber* were bghilv stained 
Biop*3 fpectmens from i patient* were ob- 
tained 5 to 10 da>i following the crealloo of 


the wound*. In tho-e treated by vayF-e 
game cpithdixaltoii wi* comnJrtf CoOio-v 
oui fiber* beneath the epttheliain stcard t,, 
Intcrudr than did the more nutwe drmr 
bundle*, and a tew hinphootc^ arre tr-v! 
among these light staining fiberv yrth-< 
taken from (he tannic a^ treated ua, 
showed thick lencoo-tlc cxadaln mn th 
newlv formed epithelial bridge^ BeneiUi tFc 
epithclinm focal coUectloas of InnfArc^m 
sere present At 5 davs epllWial nrgwn 
Uorv was complete but the epllhiEnm *» 
*t31 qorte thra. 

Manj furgenns ha^t inspected that i»nin 
aad mar hare a destrarthr effect on tkoo 
therefore lbe> have adiwitcd the m ol oca- 
Irritating mcdlcants for the treatmcel «f 
boma A review 0 / the hleratnrrweaJi r.'it 
anatomic evidence to confimi or (h-prerce tW 
foTnaentloDed concept A few esprrumUl 
stodie* suggest that tannic add nriubir b- 
jure* Dort^ tisanes, bnt the tridmee b set 
conduihT Ue had an oprorlcmitr to Rci- 
pan the reartjon of nomiaJ tkioes to Uabc 
aod atd to vtsefine Imprefuled gsase bt 
applying ibem to donor ntes of hidirils'' 
who wm reerivlng skin graft*. 

Patients complained that the stiff evtan 
00 donor site* treated with tannic acid etffeJ 
considerable pain while enmpanWe 
•ite* treated with vaaeime pua arte rrh 
ti •d\ polnJeas. On faiapection it «* fccod 
that the donor rite* treated b\ vueCoc gi» 
healed more quickly than tho< trralrd w 
tannre add Bwpsr ipenmeni of the onlrd 
donor site* were taVen whenercr the 
would lubmit to the procedure 1 refficicnl 
BUrober of spcdmefis sere obtained tor rr^ 
a ctodv of Uciue reactions to the mrdicirt 
during a period ranging from several no®’ ^ 
ro day*. From *ti>d> of these ipevnBc n* st 
found that to form the eschar the 
agenti destroyed the derma to * grr^ *7“ 
In addition, a marked leucoevtlc ' 

found beneath the eschar with ‘5^^ . 
•tniction of the coUagenertts hcmo« 

The [»rtkm« ol UK- tptbtU ^ 
ture* contained In thew lav m sere 
so that epltbdoatjoa finaD kokP^,, 
rwath the exudate \ awUne gsam procri 
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be nomrritatmg to the exposed dermis, hence 
only a mild red blood corpuscle and leucocytic 
exudate xvas found The only visible damage 
to the dermis was m those cases showing some 
infection Re-epithelization from the unin- 
jured dermal glands was more prompt in the 
donor sites treated by tanning agents 

CONCLUSIONS 

I Donor sites heal more quickly -with less 
discomfort when treated by vaseline gauze 
than when treated by tannic acid 


2 Tanning agents produce extensive tissue 
damage to the dermis to form the eschar while 
vaseline gauze produces a minimal damage 
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STRUMA MMPHOiMATOSA 
Hathimoto« Ditcaac 


BARTON McSUAIN M D FA.CS^»ftdS\S MOORE, MJ> FACS 
New ^orL, New lert 


T hroughout the literature oo do- 
ease* of the thjTord there cniU aeon 
tro\Tn} u to the irlatJonsJupof the 
cntit\ firit de s er f bed h\ RieM (19) 
called “fjjeafcortf Strvma to that fail de- 
tcribed b> Hathimoto caPed StrumaLympho- 
mat*s 4 On the ba*u of a study of the Utera 
turc and our oirn cam we ha\'c concluded 
that there U no reUtloiahtp between the 1 dis- 
eaies and wiD attempt to bring out data to 
support thn cootentKin 

mBTOwcAj, Rirtirw 

Riedel (j9 30) in hi* origmal paper* n 
ported 5 cases of wUeh 3 were mahi and * fe 
mtW, The striking clinical manifestation in 
an of the case* wu the hardnea of the tumor 
which suggested a maCgfiant lestoQ \topera 
tioQ this finding wai coofimed and the tfayTwi 
was found to ^ attached to the trachea, the 
carotid artcTj and the tnteraal Jugular \'eliL 
Upon cu go K o pK: exanunaUoo Ri^jel stated 
that be obsenrd both spuidle and round cefls 
but when his drawings are inspected one U 
hnp re t ted by the dcii*c infiltration of oonocc 
ti\e time MinpboKi ce&s are present in only 
small numbers and l)-mph folhdes are absent 
HashJmoto rmrtcd 4 cases, aD of whkh 
were females. 'Toe tumor* were firm bat not 
hard At operation there was fixation to the 
trachea but not to other tissues. Althouffb 
there was rirh infiltration with coemective tis- 
sue the change be cmphaslied repealedli was 
the presence of l\-mphi:\'tei, diffuse and m the 
form of lymphoid follicle* of vaning sue with 
g ef ro inal centers. 

Ewing studied 4 cases and stated that in 
two of them \Tr\ CTten*i\e and peculiar sde 
rosis bad orerttken and largeli replaced the 
lymphoid tissue He concluded that "Haihl 

Fm tS> rhtMftri—4 af WfST M New 1 ari Ila^Ktal 

a«l Ond LamcBl7 UciScal Dura. 


molo and RWd haiTdescnled thcnxS ni 
Ute stages of the same pathoto^n] ^rorr^ 
Fibrosis and hi'ahne tnnsformaiicn bm 
carl) and eiTOtuall} a* In Riedel i draw 
the enlarged gland become* firm and dew. 

Foot In a personal commomraliM to Poer 
look the opposite ^-iew He stated dut 
'Uashimolo I struma has no cooneetke nl 
Riedel t struma and thej represent pro iv 
tioct pTxxesscs— the one an encrp i netk d 
lymphtAd issue followed Uter by tbmo o- 
s-aison that ma\ be mote a metabolic tkan o 
Inflammatory proersa— the other a shoo 
osTrgrowth in response to some bfiamauicr 
sthoaim. InllaaitumotosdtseaseTtkmtkr 
IjTBpboid tiistie growing as Inn^ fofficb 
among the parenhymatous perexn of Uz 
gland and crowding it out in that ^ 
witboQt the enormous fibrous resetka d 
Riedels stroma. In the latter the 
o^Tg y owth seems to straagie the pantchma 
slowly but certainly untH It undergoes alncM 
total atroph% and is replaced by de w»of «h 
of connectJiT Ihsue The 
invaxiDn In that case cooiist* more or 
cyle* than of lymphoid tissue with gcmiBB 
centers a* is seen In Haihirarto * dhc** 

Jofl (13) pointed oat the nmfuJ* 
eiuts In tte literature In the latnpretali® " 
these two Wooa. He described 51 e we* ^ 
osm and 30 comm uni cited to him. 

sized fa Riedel s atruma the ahwoce cf 
lympfaorvtJc InfiltratioQ and of InopooOt**- 
although idjTuttrag the jweseore 0/ sn 
skminjmph folllde. He 
moto a disease a separate entfti , 

cally and pattofeglcallv from 

Graham (6) thought that 
was Dot alwt)-a preceded b\ 
case and that llajhlmotos dl-e^ 
prep* .0 RWd 


It Improbafae that there wasany 


S** 
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tionskp between the two He stated that both 
clinical and nucroscopic findings were necessary 
to differentiate them and suggested that dini- 
aans record the following data on their cases 
age, sex, previous goiter, duration of symp- 
toms, duration of goiter , extent and character 
of invohmment of the thyroid, limitation of 
the process to the thyroid or extension beyond 
it (including more than a mere statement that 
the gland was adherent) , adhesions to trachea 
as opposed to adhesions to surroundmg struc- 
tures, presence in the thyroid of adenomas, 
C)'sts, areas of calcification, frank inflamma- 
tion, including small or large abscesses, pres- 
ence or absence of hyperthyroidism or hypo- 
thyroidism before and after operation , amount 
of tissue removed, character of thyroid re- 
mammg and gross and microscopic findings 
Lee considered struma lymphomatosa and 
Riedel’s struma separate entities In his re- 
view of the hterature m 1935 he accepted 26 
cases as Hashimoto’s and 90 as Riedel’s dis- 
ease Only I case of struma Ijunphomatosa 
occurred m a male 

The only experimental work directly related 
to struma lymphomatosa which was found 
was done by McCarnson He fed to rats a 
diet of Amencan white flour, 72 to 80 parts, 
meat residue, 5 to 15 parts, ohve oil, 8 parts, 
salt mixture contaming o 45 per cent potas- 
siim iodide, 5 parts, and chstiUed water, ad 
do Vanous modifications of this with greater 
or less amounts of white flour or with certain 
proportions of white flour replaced by starch 
were also used Twenty-five per cent of the 
}oung rats fed on such diets had goiters of 
vanous sizes at autopsy The goiters were 
ound as early as 75 days and as late as 165 
3 -ys^ter beginning the experiment and oc- 
curred more frequently in the female Grossly 
c glands were ghstemng, fleshy, bright red 
Kill ^ 5 times normal size The 

"Was usually prominent, thickened, 
.1 hardened In the majority of instances 
I ^ ^'“^’’Soment was bilateral with one lobe 
cger than the other but occasionally the en- 
rgement was unilateral His photomicro- 
if interacinar infiltration with 

cent with a foUicle without a germinal 

jL suggested that the occurrence of 

isease m humans might be due to mges- 


tion exclusively of white flour or other vita- 
min-poor carbohydrates, vitamm-poor pro- 
tein, vitamin-poor fats, and a scarcity of fresh 
fruits and green vegetables 

Boyden, Coller, and Bugher stated that 
“when one is afforded the opportumty to 
study pathological specimens from a senes of 
cases, it is immediately apparent that different 
degrees of lymphocytic infiltration and lymph 
foUicle formation as well as varying grades of 
fibrosis occur, not only in different glands but 
also m vanous portions of the same specimen 
With this in mind, it becomes impossible to 
segregate them (Hashimoto’s and Riedel’s dis- 
ease) into two distinct pathological entities ” 
In discussing McCamson’s work they said 
“McCarnson considered this to be the result 
of dietary deficiency but it is equally good 
evidence of the possible role of lodme m the 
production of this type of thjToid disease ” 
Lee and McGrath (17), mdirectly quoting 
Joll (14) and Graham and McCullagh (7) 
stated 

“i Hashimoto’s struma is conhncd almost entirely to 
vomen over the age of 45 years while Riedel’s disease 
usually occurs in adults but may appear at any age, and 
men are affected nearly as often as women 

“3 Regardless of operative treatment, patients mth 
lymphadenoid goiter tend to develop myxedema, fre 
quently preoperabvely Riedel’s disease, even after ex 
tensive resecUon, rarely leads to defective function 

“3 Lymphadenoid goiter is diffuse from the outset and 
no part of the gland escapes Localization to a lobe or part 
of a lobe is common in Riedel’s struma 

“4 Widespread formation of debcate connective tissue 
is characteristic of the late stages of lymphadenoid goiter, 
while dense fibrosis comparable to scar tissue or keloid 
formaUon is found even in the earUer stages of Riedel’s 
disease ” 

COLLECTED CASES 

In a review of the literature it is difficult, 
from evidence reported, to select the true in- 
stances of Hashimoto’s disease This diffi- 
culty IS due partly to the absence of an arbi- 
trarj' standard, the diagnosis being a matter of 
opinion of the individual author, and partly to 
insuflBcient data m the report In a complete 
review of the hterature we found only 71 cases 
which were reported in sufficient detail to 
accept as unquestionable Hashimoto’s dis- 
ease A fei\ of the cases reported were not in- 
cluded because of incomplete data Some 
cases which we considered true instances of 
struma 1} mphomatosaw'ere originally reported 
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under mother diaf;Qoik meat commonly that 
of Riedel • itroma. 

IncidfiM Lee (i8) it Pre*h\-terUn Hos- 
pital In New York fonod ^ cues m i 3 oo tin 
roidectomics Jofl (ij) 51 dset u\ 5 650 thv 
rmdertomies while G kr\i>es in 1 peivotul 
communldUloa to JoU recorded 35 cuei In 
I 600 paticDtj in whom the thjToid had been 
removed At the New York. Hospital o\Tr a 
perxxl of JO \-eart from 193J to 194a in 1 999 
thiToidectomiet there were 15 cues of Hadil- 
moto • (hseaic Thus In i i/i;9 opcralloirt on 
the th\Toid the Inddeaec wu one In 116 or 
fUpbUj less than r per cenL 

A tummari of the data <ra the 71 cases of 
Hashimoto • disease Is pre s ented u foUenrs 

The aj^ In these cases varied between 14 
and tTars the a^rage befog 47 )'ean tbe 
majontt of patients 39 presented thenv- 
scl\’es for treatment at 41 to 60 trars of age 
There were * patients in tbe jd decade of We 
7 In the 3d irlnthe^th iplnth^h aoin 
the 6th 7intlie7tli 4 in the 8th. Tnmwere 
68 females and 3 males (to 16) 

CUnicai mauifaldihni In most of these pa 
tieots a goiter or nrelUng In the neck wu the 
chief complaint The durtUon of ^-mptoma 
WSJ from 5 dan to 33 nan oust oxiUDonl} 
howcm from month to 5 vears. Loas of 
weight was more common than the gain which 
one might especL Of those In which It wu 
recorded i patients lost 4 remained coo 
stant and 3 gamed weight The pcesence or 
absence of nersTiusoets w^ mentuoed In si 
patients of whom 13 complained that thej 
were nersTPus while 8 sax] lhe> were not nerv 
ooi. The lesion grew tiowlj in 18 cases 
rap»dl\ in onlv 3 and In i the rate of growth 
wu slow untii the 3 months before admasun 
to the hospital and then roptd Pmsure 
si-mptoms noted were hoarseness dv'tphagia, 
aphonia, tight feeling 10 the throat pressure 
in the neck slndor or suhstemal pressure 
pulling sensation Ln tbe neck, coughing and 
change m voice In 48 cases one of the above 
pressure svmptoms wu present while in ooli 
1 is t noted that the\ were aD absent Other 
ivmptoms Inted were Icm of sleep anorejua, 
paJcsUtKin pain m neck hvperteosion, fatig 
abilitv menorrhagia, ruetrorrhagia, vertigo 
headache weakness increased appetite Indi 


gestion nausea and TDrailing iTriLis d 
ankles and hands, tachvTsrdu, rortUl (jrwt>. 
rion, fainting trnnor and hot fbihrt 
As regards the state of ntrtrilia ef drr 
patients it is reetmied that Ji were xrS 4 
velopcd and wdj nourished and 4 otew iL{ 
in I patient malnatrition ai. rrtni Tte 
blood pressures were ghenm 33 pal rnti kl 

it was over 300 in 10 between ip sad «, 
while in 16 it wu foo to 150 Onh 1 hbtm 
of a blood pressure below loe wu fnunL 
General stitcraent^ b regard to lie sijr «f 
the gland indicate that tbe enhrtnrmt sw 
slight in 16 cnodertte in 31 andBariidB* 
cases. In the 7 1 coOected cases 46 stn i 
scribed as showing uniform cnfar p tmcct n- 
\islving both lobes and the isthnrav h6ochi 
lobe and tbe Uthraus were aJTectrd luJcEji 
tingle lobe was enlarged- Ini6lh! festwib 
not menliooed The ptw n ct or shesre cf 
fisat»Q wu not rocnlwned in 43 ca>a fa ri 
It wu stated that the thirokl wu art kvd 
Of the rernainlog cases u aere dstcriW h 
fired iB3thetttachinfi]tbeIsgtoLktneki. 
in 3 to other tissues Irtdudiog me%de vkm 
\eswls and in 6 the point of nretioe au 
given FUatlon u not a cotnmea fesinre 
Tbe preoperati\‘e basal uKiabolk rate 
ranged from plus 63 to tnJnta 23 tenfeca* 
tbewboJetobeslightli dcvated Iheaifren 
of the 41 recorded caws wupJwS- rc atoptri - 
tive tests on to padcnti at loterviK ranrrt 
from 3 months to 8 vears after operalMi en 
found to vary from plus 3 t tnhnatS 
average minus 4, The average fsDiflfl’T"’ 
txm wu 19 points in the recorded ca>r* ^ 

jfWiagJ Tteopcnlhetoifr-' 
in regard to the presence or “ “T 

formiri of enlargement awxrwcd aiik 

dinicaJ findmgi. Fort \ four c»« 

lateral favolvTfomt with tmifom , 

6 the tsthmos alooe oce lobe or one r 

the fathmus were eolarged- No 
given on the others. The preeucc or 
^ adherence is mcntwivd In 30 curt 
tcoce 0/ tdbeskms wu noted b i7 
described u being attached to the 
which 10 were aho adherent t 
ts>c1j and furrounding t±wn^ 

wumirntboedin rTuirtanc^Wngdrcrvu 

as slight m 13 and marked in 4- 
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Pathology Gross The eight of the gland 
\aried from 17 to 340 grams, the average 
being 91 grams The gland was described as 
firm in 27 cases, hard in 20, and soft in 2 
Microscopic The th^rold acini tended to 
be small and atrophic vnth only a few shov ing 
areas of hyperplasia In 38 cases the acini 
were atrophic, in 7 h^’perplastlc, in 4 normal, 
and m 4 atrophic with areas of hyperplasia 
The acmar cells were usually small and low 
cuboidal with central nucleoli and were onh 
rarely columnar Colloid, m the mam, was 
scant and in 24 cases w'as desenbed as rare or 
bttle, in only 6 as normal, and in 7 it was noted 
that no colloid was present Lymphoid ele- 
ments were present in all cases, no case hamng 
been mcluded unless it was stated that lymph- 
oid elements w’ere present or imless they could 
be seen in the photomicrograph In 66 cases 
there was diffuse 1} mphoid infiltration and in 
64 l3™phoid foihcles were present, in only 2 
was a statement made that lymph follicles 
were not present Germmal centers w'ere de- 
senbed m only 7 cases although in none of the 
others was the statement made that such cen- 
ters were absent On the w hole this lymphoid 
tissue was widespread and abundant In 47 
cases the amount of coimective tissue was 
noted, m 17 of these it w'as scant or slight, in 
20 moderate, and in 10 marked 
Follow-up Follow-up reports in the cases 
cited in the literature are unsatisfactory' Few 
ate results were given and the metabolic rate, 
w en noted at all after operation, was usually 
recorded only up to 6 months after thyroid- 
ec omy Only 3 patients had basal metabolic 
eats as late as 2 years after operation 


new YORK HOSPITAL CASES 

Table I gives a summary of the 15 cases of 
ruma lymphomatosa treated at the New 
York Hospital 

The youngest pa- 
oIHp /a group was 26 ymars of age, the 
Datip average age 43 6 years All 

Dati group were women In 13 

nerv*' complaint was goiter, in i 

itv ^ ^ dyspnea and fatigabil- 

nontb t of symptoms vaned from 9 

WppI ° years, the average being 5 years 
Weakness or fatigue was noted m 5 patients, 



Tig I Photomicrograph showing thyroid acini with 
cuboidal cpithehum containing small amounts of thin, 
poorlj stained vacuolated colloid A lymphoid folhcle with 
a well formed germmal center is present and connective 
tissue IS scant X 215 


w'eight loss m 3, and weight gam m i, nerv- 
ousness in 8 , fever m none , slow' growth of the 
goiter m 14, pressure symptoms such as hoarse- 
ness, dy'sphagia, or choking were noted in 6 
patients and dyspnea on exertion in 7 

Physical examination Objectively fever 
was not found to be present in any patient 
The pulse rate varied from 68 to 1 15 and aver- 
aged 93 6 per minute The lowest blood pres- 
sure was 96/50 and the highest 204/100, the 
remainder of the readings bemg withm normal 
hmits Seven patients were described as well 
developed and nourished, i as slightly' obese, 
4 as obese, and i as malnourished, while m 2 
the state of nutrition was not stated The 
gland usually was described as shghtly to mod- 
erately enlarged, only i was said to be tre- 
mendously enlarged All were referred to as 
nodular save i in which the presence of nodu- 
larity was not mentioned In no case was fixa- 
tion noted Roentgenograms of the chest and 
neck taken before operation showed nothmg 
abnormal except a soft tissue mass in the 
neck of 7 patients, a mass extendmg shghtly 
mto the thorax in i and tracheal deviation and 
compression m i case 

Laboratory findings The lowest blood count 
was 4,300, the highest 12,300 In 10 cases a 
differential count is recorded, the lympho- 
cytes ranged between 23 and 47 per cent with 
an average of 36 per cent There was no vari- 
ation from normal of the other blood cells 
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under another djtgnoiii, meat commoid\ that 
of Riedel t itram*. 

Intidmc Lee (i&) at Pmhs’terian Hoa- 
p(lal In \cw \ort, found j caaeiin 1,800 thj 
roxlectomie* Jofl (13) 51 caset la $ 650 th\ 
roldectomici whfle G Ke^7ieB In a peraonal 
communication to JoU recorded aj cmae* m 
I btx> palienu In whom the thjrokl had been 
remoxTd- \t the Neir ^ork HoapiUl over a 
period of 10 \-can from 1932 to 1943 In i 999 
thj-nxdecforaiea there acre 15 caaei of Ha^ 
moto t di5ea>e Thui in ii 049 operattotu on 
the th\To»d the Incidence wu one in it6 or 
»liRbtl\ Im than t pet cent 

\ iirramarv of the data on the 71 cuca of 
HathuTMtoa dueaae h preaeated aa follavi 
The age in theae casea \'arled between 14 
and 75 v-eari the a\-eragc being 47 \-eara the 
raajont\ of paltenia 39, preaented them' 
tcl\-ea for treatinent at 41 to 60 j-eaua 0/ nm 
There were a patmta in the ad decade of We 
7 in the 3d la in the 4th, 19 In th^th aoln 
the 6th 7 in the 7th 4 In the 8th. 'Inere were 
68 femala and 3 maiea (le 16) 

CTfHtcaf mai/otdtiaar In meet of these pn- 
tientJ a goiter or awellJng in the neck was the 
chief compfaint The duratloo of t^mpioaia 
waa from 5 dati to 33 )'eara, nxtat commoolr 
howriTT from i month to 5 \'em. Lma of 
wetgbt waa more common than the gain which 
one might expect Of tboae in which it waa 
recorded ii patienta loft 4 remained con 
atant and 3 ^ned weight The preaexKr or 
ataence ol Dcrvouaneaa was menuoned In ai 
patients of whom 13 complained that tbeT* 
were ner.-ous while 8 said tbej were not oerv 
ous. The leaion grew alowiv In aS cases, 
raptdls in onli 3 and In i the rate of gromlh 
was slow untfl the 3 months before admission 
to the hospital and then rapid Pressure 
fMnptoms noted were hoarseness, di'sphagu, 
aphonia U^t feeling in the throat pressure 
in the neck itndor or substemal pretsure 
puTImg MnsatloQ in the neck, coughing and 
change m \-o\ce In 48 cases one of the above 
pressure i\-mptoms was present while in oo]> 

3 u It noted that thee were all absent Other 
f\Tnpjtoms luted were loss of sleep anorexia 
pnljatation pain In neck, h\7WTleniioa faUg 
abilitT menorrhagia, metrorrhagia, STitigo 
headache wcalnesi Increased appetite indl- 


pestion nausea and looiitmg tirib <f 
ankles and hands, tachvearHU, eDCBUliwo. 
sioQ ialnling iremor and hot 

As regards the state of ntnrfika rf Uy 
patients U is recorded that 22 acre ttH i 
i-ciopcd and weQ nourished tad 4 der tUr 
In I patient raalnutritloa wi» noted TV 
blood pressures were giiTTi in 33 patknti hi 

it was over aoo in 10 betaeen 150 nj cn, 
whOc In 16 It was 100 to 150. On]) i m>txxT 
of a Wood pressure beknr 100 iwfocnl 
General stateincnts hi regird to Itr esW 
the gland indicate that the cnlarpmett 
^lghlini6 moderate in 31 indnmirdhj 
cases. In the 7 1 collected caws 46 emit 
•cribed as showing uniform cnlirgream, b- 
itilving both lobes and the lit bmui b6(x^i 
lobe and the Isthmus were abetted whii; h It 
single lobe was enlarged In 16 tb> (eatun a 
not roentiooed The presence or sbware <f 
fixOioo seas not mentioned in 43 H i 4 
It was stated that the Ih^ToU was ixx (red 
Ol the remaining cases la leredewaiWo 
fixed iD3theattaHunentbeuiglotbetm>a 
In 3 to other tiasoes btdviding nswle « Urp 
re*^ and in 6 the posit of fiutioA 
given Fixation Is not a f w mane featwe 
The preoperatiie basal metabolic rib 
ranged from plus 63 to minn> *3 troirg b 
the whole tobedigbtli cleiaied. TVarenc* 

^the4i frcordedcascs*asphis5 
live tests on ao patients at iatemli ia*cH 
from I months to 8 jrars after operaloo^r^ 
found to var> from plus 3 to nunos *5 and 
a'TTage minus 4 The aiTrage fall after ffws 
was 19 points in the recorded ca^ 
OpfnUrr fniints The opmtne 
In 10 U*- pronm » < 1 ^ ^ ^ 

forrolt) of enUrpement ctancided 

dimeal findings. rorn4our caws showrd 

lateral ini-olvcmcnt with unUorta chawv> 

6 the Isthmus alone one lobe cw one 
ibc isthmus were enlarged \o 
ln^Tn 00 the others. The prrsenre or 
of adherence Is mentioned in 39 ca»r> 
icnce of adhesions was noted j 

described as being attached t ^ 

which 10 were also adherent to 
and surrounding 

wasraeiillofiedin i7lnstaDc^bon;'^ 

as slight in 3 and marked to 4 - 
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Pathology Gross The weight of the gland 
vaned from 17 to 340 grains, the average 
being 91 grams The gland was described as 
firm in 27 cases, hard m 20, and soft in 2 
Microscopic The thyroid acini tended to 
be small and atrophic with only a few showing 
areas of hyperplasia In 38 cases the acini 
were atrophic, m 7 hyperplastic, in 4 normal, 
and in 4 atrophic with areas of hyperplasia 
The acinar cells were usually small and low 
cuboidal with central nucleoli and were only 
rarely columnar CoUoid, m the main, was 
scant and in 24 cases was described as rare or 
little, in only 6 as normal, and in 7 it was noted 
that no colloid was present Lymphoid ele- 
ments were present in aU cases, no case having 
been mcluded unless it was stated that lymph- 
oid elements were present or unless they could 
be seen m the photormcrograph In 66 cases 
there was diffuse lymphoid mfiltration and in 
64 lymphoid folhcles were present, in only 2 
was a statement made that lymph follicles 
were not present Germinal centers were de- 
scnbed in only 7 cases although m none of the 
others was the statement made that such cen- 
ters were absent On the whole this lymphoid 
tissue was widespread and abundant In 47 
cases the amount of coimective tissue was 
noted, in 17 of these it was scant or slight, in 
20 moderate, and m 10 marked 
Follow-up Follow-up reports in the cases 
cited m the literature are unsatisfactory Few 
ate results were given and the metabolic rate, 
when noted at all after operation, was usually 
recorded only up to 6 months after thyroid- 
ec omy Only 3 patients had basal metabolic 
ests as late as 2 years after operation 

NEW YORK. HOSPITAL CASES 

Table I gives a summary of the 1 5 cases of 
truma lymphomatosa treated at the New 
rorh Hospital 

(^limcal manijeslakons The youngest pa- 
group was 26 years of age, the 
average age 43 6 years All 
group were women In 13 
chief complaint was goiter, m i 
it\ rn I dyspnea and fatigabd- 

^^ration of symptoms varied from 9 
^5 jrears, the average being 5 years 
muiess or fatigue was noted in 5 patients, 
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Fig I Photomicrograph showing thyroid aani with 
cuboidal epithehum contaimng small amounts of thm, 
poorly stained vacuolated colloid A lymphoid folhcle with 
a well formed germmal center is present and connechve 
tissue IS scant. X 21S 

weight loss in 3, and weight gain in i, nerv- 
ousness in 8 , fever in none , slow growth of the 
goiter in 14, pressure symptoms such as hoarse- 
ness, dysphagia, or choking were noted m 6 
patients and dyspnea on exertion in 7 

Physical examination Objectively fever 
was not found to be present in any patient 
The pulse rate varied from 68 to 115 and aver- 
aged 93 6 per mmute The lowest blood pres- 
sure was 96/50 and the highest 204/100, the 
remamder of the readings bemg withm normal 
limits Seven patients were described as well 
developed and nourished, i as slightly obese, 
4 as obese, and i as malnourished, while in 2 
the state of nutrition was not stated The 
gland usually was described as slightly to mod- 
erately enlarged, only i was said to be tre- 
mendously enlarged All were referred to as 
nodular save i in which the presence of nodu- 
larity was not mentioned In no case was fixa- 
tion noted Roentgenograms of the chest and 
neck taken before operation showed nothing 
abnormal except a soft tissue mass in the 
neck of 7 patients, a mass extending shghtly 
into the thorax in i and tracheal deviation and 
compression m i case 

Laboratory findings The lowest blood count 
was 4,300, the highest 12,300 In 10 cases a 
differential count is recorded, the Ijnnpho- 
cytes ranged between 23 and 47 per cent with 
an average of 36 per cent There was no vari- 
ation from normal of the other blood cells 
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Rg ' PhotomicroKraph «ho\nnp numerous ^rmll lh\ 
rad acuu mth scant colloid and "ict cral l\Tiiphoid follicli s 
ol varjnng size, some with germinal centers y loi; 



1 ig t Photomicrograph shotting a fett small thjToid 
acini tilth diflusc infiltration tilth Ijmphocjles and fine 
connectitc tissue stroma X 105 


The Wassennann rcattion was iicgatuc in llie 
10 eases in which it was recorded 1 lie liasal 
metabolic rate before operation was below 
normal in 7 eases, abo\c normal in normal 
m I case, and not recorded in 4 cases Follow - 
ing operation and before the patient was dis- 
charged from the hospital the basal metabolic 
rate was minus in 4 cases, plus in i, and not 
recorded in 8 patients 

Diagnosis The preoperatne diagnosis was 
nontoxic nodular goiter in 9 eases, adenoma in 
2, astadenoma in i, Graees’ disease in 2, and 
to^c nodular goiter in i case 

pcralive findings At operation, uniform 
0 arpment was noted in 10 cases, in 3 eases 
° 1 ' enlargement one lobe was more 
e arged than the other, in i case the isthmus 
^as mainh affected and in i the isthmus and a 
ng e lobe were enlarged In onh i ease was 
0 g and adherent to the trachea and in only 
e g and was marked vasculanty noted In 
^ subtotal thj roidectomy was car- 
nn I'u*'’ remaining case the isthmus and 
one lobe were removed 

smallest specimen 
^ grams, the largest 177 
reira a ’ ^''orage weight was 66 grams As 
4^"^ ^ consistency, 5 were described as firm, 
was T ^ ^ ^ cases the goiter 

^ uniform, while 6 were desig- 
^ , ns nodular The color varied from 
Dinh/i, through light yellow, yellow, 

® gray to dark red or brown In 7 cases 


colloid was present, while in i it was absent, 
in 7 cases the presence or absence of colloid 
was not noted 

Microscopic Uniform changes were noted 
in II of the 15 cases while in the other 4 
changes were not uniform L}mphoid ele- 
ments were diffuse in 13 cases, ni the other 2 
there were scattered follicles and slight 111- 
teracinar infiltration In the cases wnth diffuse 
infiltration there were numerous follicles m all 
save I which showed quite dense interacinar 
infiltration The follicles varied in size from 
1/3 to 1/30 of a low power field and were 
considered small in 8 cases, small to moderate 
in 6, and large in i case For the most part 
thej w'cre round or oval m shape Germinal 
centers were present in some or all of the 
follicles in 14 cases, while in only i were there 
no germinal centers 

Thyroid acini varied from small (i /30 low' 
pow'cr field) to fairly large (J^ low power 
field) In I case acini resembled those seen in 
fetal adenoma In all cases the thyroid acini 
were round to oval and in 7 some of the acinar 
cells w'cre in the form of syncytial masses 
The acinar cells were flattened in 3 cases, low 
cuboidal m 2, and fairly high cuboidal in 10 
Cytoplasm m all was dull and granular The 
nucleus was central or basal and round m all 
sections, usually with one or more nucleoli 
In all glands colloid was present Many 
acini contamed cellular d6bris which resem- 
bled degenerated acinar cells The amount of 
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rsT 4 rhcrto aJa e ^n ph ibcmtif panaLiiiAat nfl 
tack ■ Ktoaflr datUefniicf tfayraU idim. TWnb 
n6tlnUca oOjnapbocTtet tnd pWaac^ TbaKnairt 
Bf CDAncCtr, baoc <tlTRI* ii KMt te MMOBl ud 6 m Iq 
Urturt. X 4 o- 

coUokI wa* amall In 8 ftirl) large In j and to 
the other 4 irw dcKTibed fti cniD to Imri> 
Urge The color by ilaaaon tnchjooie ttaio 
vu orange throug^ut, and \'tcuot\xatloQ of 
the coOoid vu praent In all lOfUnce* \ir\ 
Ing in dcfree from lUght to maried. 

Conoe^N'c tbaue ru acant In 9 moderate 
mj and faJHy dense la j The texture was fine 
in zx az>d fainr coarse In j bot even when the 
texture was fine tiv trabeculae were dense 
Blood \'ctid» •were present In the trabeculae In 
Dortnal numbers In ii fairl} nucoerous In 3 
and numerous in 1 case In ail instances ibe 
NTSaeli wnr small sa\'c i in which Ihej were 
designated as small to medinm No true giant 
cells wnr seen In an\ of the sections- In 6 
cases no pUsma cells were seen m 6 the) were 
present in small numbers and m 3 noniefoua- 
The\ were fotmd oulstde the foUldes and in 
the Interacinar tissue PoliTDorpbooudear 
neutrophils were teen ofili In the blood resiels- 
Yveha\TioBow uprecordsoo 13 
of the 1 5 cases and all were examined by both 
authors Eight of the 1 5 patients have been 
followed for more than 2 j'ears 5 for more 
than 3 \ears 3 for more than 5 )-cars and i 
for 6^3 itars since operation Ml palicnU 
except I showed dinicaJ evidence of 
roidrtm after operation and bod lowered baaol 
metabolic rates the i patient had a basal rate 
of plus ih and showed mild hv'penhjTOMiisin 
The basal roctabohe rales varied with the 


tronmt of Ihrroid extract tihaWrrd a 
was given after opcTation lo 10 pat«tt 1 
no case wu there a recumace d p*. 
Anemia became marked In j patwaii ir,nj» 
ing operatbo and In both It au 4i«Si u 
control ‘'lxpaticntsgalnedanght,lcdjj--i 
4 who were taking thyroid citrwi. 

E\Alt \TKJX 

The t>-plcal caw of strrnni hmpWtjioy 
mar be described as foilomi \frm1ir4jt} 
45 Ttais of age pctseoUaEollerdloctj^td 
Ing which has grown slo»l\ she arntpljim cl 
weahocia, fatigabflltr slsgtt DcrrwtMirv* rj 
aotne presaurc iVTnntoms. F-rj rTrmjt.nn ^ 
reals moderate oWsity TIk Uivnwl ch-d k 
moderatdv enlarwd fairlv uniform fa on- 
sisteocT and noduiar The bass] netskfc 
raleDSoaH} Issligfath below noraui ThcrJ> 
other laboratexv finding of diagnodlc raJ* £1 
a slight niallre l>Tnpl»c) tods. 

At operation the glaad ihciws fdrir onSena 
faUzgtm m t of both lobes and tbe ttirs 
It mav be sllghtJ) attached to the trvhea bu 
usoali) not to olhs structures and Iti mn 
la^ is Dormal or slcbtlr dermied. 

Tat gross patholog^ eiajnlTtttka mrah 
a firm srhite to jeflow or bfcrm Bodular ti' 
rotd weighing from 60 to go puns ud rtl 
little coU^d iHcroicopic rumuuUoo iio*i 
the thyroid tnni lo be alropte «ilh 
granular cubojdal cpjthdniau The pcerci 
0/ Innphoid eiements is the mod strim* fc* 
tore mod is In, the form of difitac kitmrhif 
infiJtratioD with numerous I}opi foffidn 
with RcrroinaJ centers. Trabeculatioo 
b fairii marked but otberaiw tbc roenertnr 
tissue ts rather fine and in normal sooent 

Tba stadv sheds no light 00 the 
this lesion A hbton of prerloxt' fc«£^ * 
nunbtration wo. oWertn m tco Ic*' « 0^ 
cases and mentkpoed too rardr In the 
reviewed to be of etloiogwal slgiutic^ ' 
past hfatory of toddl> which mfphl 
that the l\-mpfK»d process resohed ircm • 
“burned out tone thvrtrki like * k 
D ietarv deficiency suggested is • 
cause of the disease bi ilcCamsm- 
warrants further study With our sdrincr 
knowledge of Tilamios since ha p^ 
pablisbcd sotoc erpcnroenls alocfi 
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might be of interest Struma h mphomatosa 
certainlv seems to be a physiologic or meta- 
bohc rather than a neoplastic or inflammatory 
disease 

All of our patients were subjected to thy- 
roidectomj as were all of the cases collected 
from the literature except 2, so there is little 
direct ewdence of the course the disease would 


tale if not interrupted by removal of the 
gland It IS possible only to speculate as to 
whether without operation the symptoms 
would progress and more and more of the 
thjwoid acini be destroyed by the increase m 
Ijunphoid elements It is evident from this 
study that the disease can be controlled by', 
and does not recur after, subtotal thyroid- 
ectomy , that the pressure symptoms and nerv- 
ousness are relieved after such an operation 
and that the signs of myxedema can be 
counteracted by the administration of ade- 
quate amounts of thyroid extract to keep 
the basal metabolic rate within normal limits 
Renton, Chartens and Heggie proposed 
the use of radiotherapy in the treatment of 
struma lymphomatosa and reported a case 
of awoman with complaints of goiter and pres- 


sure symptoms in which the diagnosis was 
estabhshed by' biopsy' of the central portion of 
the isthmus and which was treated with a 
radium collar ” Then report included a pho- 
tomicrograph which showed unquestionable 
struma lymphomatosa Thirteen days after 
Wadiation was started the goiter had com- 
pletely disappeared and they reported the pa- 
^ well” 5 years later In view 

of the radiosensitmty of lymphoid tissue and 
he relative radioresistance of thyroid acini, 
his procedure may prove to be beneficial m 
rue, microscopically proved cases of struma 
^™P^°®Mosa Radiotherapy presumably 
would not cause the hypothyroidism which 
0 ows thyroidectomy and hence would ob- 
'^ate the need of thyroid extract 


CONCLUSIONS 

Hashimoto’s disease is considered an entity 
on ely separate and distmct from Riedel’s 
both climcally and pathologically 
otal thyroidectomy for struma lympho- 


matosa relieves the symptoms and may be 
said to cure the disease but the majority of pa- 
tients after operation develop hjqiothyroidism 
of sufficient severity to require the adimnis- 
tration of thyroid extract Two fields for fur- 
ther study have been suggested the impor- 
tance of vitamm deficiency as a causative fac- 
tor and irradiation as a form of treatment 
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MEI ANOEPITHELIOMA (MELANOSARCOMA ME[ A\a 
CARCINOMA MALIGNANT ME! ANOMA) 

OF THE EVTREMITIES 

^ILUAMH BICkEL.MJ> HENRI W MEITRDING \LI> F \.CJ? bJ 
ALBERT C BROnERS M O, RodMtw 


F or the purpoKof ffviJaaliog tbeiiKtliod* 
ol tmtmat uk] prufi Ku k «« haw re 
Tm cd tbe cHnical ud p«tbotogtCB] nule- 
rill ■.TiOftble In a. of x$j enact la 
vUefa a db^Doak ol mriiDocpdhdeomnof Uxeci 
trcinity wmj mack t tbe 3Iiyo Clink durlof the 
14 jTan from 1916 to 19W ImJum T 3\e rcilac 
Uat a leaion oi thk type a rrlatls-eiv rare aod the 
nrDgDoak hu long hero recDgalr-rf aa a gra t one. 
in 107 of tbe tS5 cam we foQodcoffickittdaUoQ 
wtuch to bue CQochuioaa, and m thk groop we 
re%*kwt d tbe Uatapatbokiitka] oatcral aod cv 
rnbonted the ortpoal dagDoak. Fon> -eight 
caiei ol the aerka were ocloded Croni our ttudy 
lo 3j ctf tbeae ii <uei the patknta had anftn 
at the dink in bopekai coodJtko onJUpk 
meiutalk knerca wen present and operatkai or 
m J eroa cj p K *enficatJao ol tbe djagtrack was not 
tad kited la 11 cues the origmai pathakefca] 
diignoak wu not subatantkt^ oo re-oaouna 
tjon 0^ tbe Irene od la 4 tkne was not raOabk 
tor conhniBUaQ oi tbe ongtnal dbgnoaia. 

Tbe purpoae oi Umltiog oar atody to tboae cases 
in whioi the tamor a located tn an extrmuti wu 
■o that we nia\ ciahretc the relathr Taloe of 
amputation and kpcal cxcreka b the Ireatmeat oi 
tocnksions. Brodereand hUcCarty la 9i6.aod 
FarreQ, b IQ3 reported a serka of coses b which 
ksloDS of thk tvpe were located b aO ports of tbe 
bod> and b which tbe potsents were aeei at tbe 
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In 606, Duputlren first described meloDoaB 
aitbougb acarw descriptions of lha coodilwo b 
bonea appeared b tbe literature m tbe latter part 
of tbe i8th centarv Paget md tTrefaow recog 
pne d that mobgrunt choogei (ooh place b motes, 
and tbe litter dKoded these charti^ uto tirco- 
matcpoi and cardnoontous degeoc ra two- Tbe 
tact that tbe cennlsT picture was so caned 
stioTulated many m TSlijatofs b their study for 
tbe true origb of these tnmors. Tbert a atlD 


rniB re* ''cTtJCB aa rirtW:^*^ Swnrr ST rMadittw 
ud M Cliw. ud (Se S«<lM Wrp^ Fw hilur Uq* 


djiTTgeuce oi opinion conemkx ihnr orf: 
•oene snthodlks ihlnl that they are cf rpikW 
oiigb The leaden of tbb scbcnl arr len rl 
Dawson. The bttrr has ritlrn an anCffi 
fficnograph on the subject. Tt beW till 
melancaiEU re mesoUastk n or%m arm 
the fact that tnanv of thenaspcirtobeofvrt- 
imtous itniciare (i 8) Still other kreasnim 
thbh they arise (roca the end orpm cf ik 
peripberai senaorv neriTS and are DesJ C CCTate 
mal b or^Q (6, 9I 

Sbee melixuepdbcBoau k a (li£cnh nakliin 
t cure, many forms of treatacet hm ira pw 
pkned. This Mcoe aUtmeat of none Mb 
true of tbe Iraaiment of all uxifigBUd doo* 
Alter a trki of ofoUDceu, cainny nrh>A 

tU tmtmest im\ be abandenrd sad tie cv^ 
tko ctnskkrtd Incnrabk Ride nckfce isf 
blodt davcbccL, bdodbg the rrtkeol {toll 
and aopetatioD of the dtmred ntmshi bre 
been onderulen vrlbcnt a uu r ag fcg irwb. 
Rcentgen and radram treatment (cecpc^ircf 
been tried alone or b canbaatjoo kklhep^ 
cedures mentioned, bnteTenlhktTpeofirairrrt 
bos not proved U> be a schrtioo a the prdte- 
ICCCT T XCi: Of IM OJ) set 


TTie age and ret dktributinn tn thk wm ^ 
pilienls has been ■unmamed ra 
you ng est patwnt was u >eii» cf age sac ta 
oWeal 76 vein Tbe average age *is 47 ^ 

It k of interest to note that 5a5 per ^ 

pa lien IS were beta een 40 and Co 1 art cf sA * j 

the rtTBaindef were dktraoted 
IW.FV ■n* 

WU 58^ per cent or 17 8 per cent togw ru 

that ol the nalei wbch was 41 « .P" * 

knot what we would expect t fiadHia*™ 
coosidefed one of the etiokgfca] Uff£«- jJ' J 

per cent of the cawrv bow ever the re ^ « 

hkton ofsomctTpeoftnamorlrTf^®’^ 
site 0/ tbe Inilisl Irtko. Mo< freo"^ ^ 
suited IrocQ a shoe rnbbbg « * P™ir^ 
the fooC In tbe rtroainder w 1^ 
trauna was not mentwned In tbe ci*r net 
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LOCATION AND TYPE OF LESION 

The location of the primary lesion m this series 
of cases is given m Table 11 It is obvious that me- 
lanoepithehoma has a predilection for the lower 
extremity, smce m this group of patients 76 7 
per cent of the primary lesions were located on the 
legs and the other 23 3 per cent on the arms, 30 9 
per cent of the total number, however, were 
located on the foot exclusive of the toes The 
subungual tjT>e of lesion comprised only 9 3 per 
cent of this senes and the greater percentage, 6 5 
per cent, of these were located beneath the finger- 
nails The lesions were distnbuted nearly equally 
on the nght and left sides of the bodj' 

The t}pe of the primaiy lesion w'as described 
vanously bv the patients, 40 of whom stated that 
the original lesion was a “mole” , 25 noted the ap- 
pearance of a tumor first, 20 described a “black, 
brown, or purple spot”, 12 first noted an “ulcer or 
abrasion”, 7 a “blood blister”, and 3 stated that 
the tumor arose from a “callus ” At the time of 
their first visit at the clmic 58, or 54 2 per cent, 
had an ulcerating lesion at the site of the primary 
lesion This m some instances was the result of 
failure m heahng after excision of the pnmary 
lesion and m others the result of degeneration m 
the ongmal tumor At the time of the original 
visit, 41 patients had discermble metastatic le- 
sions m addition to the pnmary lesion which was 
present 


TABLE I —AGE AND SEX OF PATIENTS IN 
VERIFIED CASES OF MELANOEPITHELIOMA 
OF THE EXTREMITIES, 1916-1939 IN- 
CLUSIVEI 


Age, years 

ToUl 

Males 

Females 

Nura 

ber 

Per 

cent 

Num 

ber 

Per 

cent 

Num 

ber 

Per 

cent 

10 IQ 

2 

I 9 


— 

2 

3 2 

_ *0 — ag 

13 

12 I 

4 

g I 

g 

14 3 

30— 3 Q 

z6 

IS 0 

5 

II 4 

II 

17 5 

49 

35 

23 4 

ir 

25 0 

14 

22 2 

_ So~ 5 Q 

2Q 

27 I 

13 

ag 5 

16 

as 3 

^ 60 — 6g 

15 

14 0 

7 

15 g 

8 

12 7 

70-f 

7 

6 5 

4 

g I 

3 

4 8 

Total 

ro7 

100 

44 

100 

63 

100 

loungcst 

12 years 

21 years 

12 years 

Oldest 

76 years 

76 years 

74 years 

Avertce 

47 6 

years 

SO s years 

45 6 years 

per cent 

ip.air* 7 

103 

44 

I 

S8 g 


PrcTion,^ Kciions and 
alapKMu confirmed 


TABLE n —LOCATION OF PRIMARY LESION IN 
CASES OF MELANOEPITHELIOMA, I916- 
1939 INCLUSIVE 



Total 

Right 

Left 

Location 

Num , 

Per 

Num , 

Per 

Num 

Per 


ber 

cent 

her 

cent 

ber 

cent 

Toe subungual 

3 ! 

2 8 

2 ! 

66 7 

1 1 

33 3 

Toe other part 

IS 

14 0 

g 

60 0 

6 

40 0 

Foot (except toes) 

33 

30 g 

II 

33 3 

22 

66 7 

Leg 

ig 

17 8 

11 

57 g 

8 

42 I 

Thigh 

12 

II 2 

8 

66 7 

4 

33 3 

Finger subungual 

7 

6 S 

5 

71 4 

2 

28 6 

Finger otner part 

3 

2 8 

- 

- 

3 

100 0 

Hand (except fingers) 

2 

I g 

- 

- 

2 

100 0 

Forearm 

6 

S 6 

4 

66 7 

2 

33 3 

Arm 

7 

6 S 

1 

14 3 

6 

8s 7 

Total 

107 

100 

: SI 

, 47 7 

S6 

S 3 3 


hletastasis of this lesion apparently occurs 
through all possible routes In many of the cases 
the surrounding tissues were invaded by direct 
extension, in some cases local stellate extension 
occurred about the original lesion via the skm 
lymphatics Direct metastasis through the deep 
lymph vessels to the regional lymph nodes and 
beyond occurred m many cases and m others m- 
vasion of the blood vessels was apparent, for the 
cells had been carried throughout the body by the 
blood stream which had produced widespread 
metastasis mcludmg the central nervous system 
and the skm Metastatic lesions as well as the 
pnmary lesion may or may not be pigmented, but 
in all cases the cellular structure proved the true 
nature of the lesion 


SYMPTOMS 

Enlargement of the pnmary lesion was the 
most frequent type of onset noted Forty-one of 
the 107 patients complained of some associated 
pain As the tumor enlarged, the surface became 
friable and was prone to bleed when imtated and, 
as we have stated previously, ulceration occurred 
m a fair percentage of the cases In another type 
the first sign may be an increase m the deposit of 
pigment without much enlargement of the lesion 
Later stellate pigmented growths may appear 
about the pnmary lesion In still another vanety 
the first sign may be metastatic enlargement of 
the regional l3Tnph nodes and an innocent apjiear- 
mg mole xvhich has undergone malignant changes 
may be found distaUy on the extremity No pre- 
existing lesion IS necessary and the first symptoms 
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nucb ire obamra to t creat mmiber « cuo 
may be tbe ppeannee o< an enUrd\ new pig 
mmted regioQ or cd a tumor ahkb thow* pn> 
g f ct ni e ailirfeiEent 


An) oew lealoQ or pre-nlstlog one of the aUn 
abiefa enlaign or nJenatee tbouU be riraed 
with tospldon. This is cspedaUi true of a kakm 
about the ciall bed. If it is p fR ineoted. a pte 
msptxre dbgDOMS is eosQi made IIoaerTr m 
tbe Donpigmenicd t\-pe of melntroepIlheGama the 
true nature f tbe »kxi b not eiTdent d til 
nup o a c c jpi c raminatJOD f tbe bsaue has been 

pw do 

DifferenJ Tbe fimi dbgtwab of 

mebnoepitheUacrta rests irilb the patbologist 
foBoving bts tnxh f the hlsiologka] picture 
Home%'eT seN-etaJ clinical eoDtiesmaj be caused 
mth It tbev re benign pigtoented moka, btoe 
nevui, lenlipo verruca senilis, pig m e n ted bajnl 
ceO epitbelionu mebDoOc cartmotna of tbe 
breast and hemorrhage any one of ahlcb may 
simulate radauoeyiitb el k a ia. 


IJtUe can be added to the Lnoaledgr of lie 
bbtnfogfcal pctorc of these tonon tkit hfl M 
alieadt been brought out by Da ** la bb o- 
ceUent iwM^iapfc. Tbe ctOs theasschn rt 

pJeornoepWe and vary’ frocQ found ones to gfile 

shaped ones as stoira in Flgore ,■ BoadH 
and polybedra) ceDs may be prr«ent aad 
al»a\i their liae tariei frealK The eadri ^ 
hrge vesicular staf ooh Ughthr andfarq*^ 
cootai mitotic figures. The cefb ccutin i 
variable amou t of pigment thtbitiih caon- 
tain the moat. These h en may le 'i*' 
pletel) or even appear to be buistifig vitli a,^ 
tbe pigment Iso mov be seen deep 
subcutaneous bssoe I tomoo erf 
mcfaootic type pigment as not w 
tbe ceOuJar structure «aj cbanclfTisiic o n 
Iber narecL Itlthln tbe same tamer oar** 
seen reglwts of deep pigmentatlcn « i, 
pHely devoid of pigment as 
FTgure Jx Tbe ceDnlar anang™«t 
ooe of sereral forms. Tbev nay ^ 
sheets of ceto with little blercelfaUr 
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Fig 3 Spindle cell or sarcomatous type of mclano- 
epithelioma mth only light pigmentation Xsaa The 
patient is hving without evidence of metastasis a > ears 
louovnng amputation of an arm 

and no dehnite pattern, the predominant cells 
be round as shottm in Figure 2, or spindle- 
shaped as shown in Figure 3 In other tumors the 
cells form m strands and have an acinus-like 
nnangement which gives rise to the adenocar- 
cinomtous appearance of some of these tumors, 
as shown in Figures i,b and 4 Perivascular and 
perilymphatic masses of cells are evident in some 
UTDors and not infrequently mahgnant cells are 
included within the lumen of blood vessels and 
}inphabc spaces Within the same tumor the 
cellular structure and arrangement may differ and 
vao from a carcinomatous nature to the spmdle 
e l sarcomatous type of tumor, usually, however, 
° } one type of cellular picture is predominant 
a rule metastatic lesions are of the same ceUu- 
1 ^|™'-*^cice and pattern as the pnmary tumor, 
they may or may not be pigmented In the 
tu ^ ®|^Ses It may be difficult to distinguish the 
but benign pigmented cutaneous lesion, 

the true invasive nature of the cells of 
ful J'^P'*^behoma may be determined by a care- 
5 andd^ tissue, as demonstrated m Figures 



Fig 4 Strand and acinar like arrangement of cells or 
so-called melanocarcmoma X94 The patient is living 
without evidence of metastasis 8 years followmg amputa- 
tion of a toe 

TREATMENT 

In 50 of the 107 cases some form of treatment 
had been given elsewhere Some of the more com- 
mon methods mentioned by the patients cannot 
be included as proper means of treatment, namely, 
heat and massage, ointment, pastes, caustics, 
inadequate cautery and electrodesiccation, ami 
curettement of ulcers The types of treatment 
which have been employed at the clinic and those 
used elsewhere are listed m Table HI In far the 
greatest number of cases either a wide excision of 
the local lesion including even metastatic lesions 
in nodes or amputation of the affected digit or 
extremity was employed In a few of the cases 
amputation was done as a palliative measure be- 
cause of the distressing nature of the pnmary 

RESULTS AND PROGNOSIS 

To analyze and obtain survival rates m a study 
of a condition, such as melanoepithehoma, m 
which the nature of the lesion, the time of mstitu- 
tion of treatment, and the types of treatment are 
so vaned, is a difficult task On the extremities 
where the lesion is so open to inspection and the 
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opinion of the radiologists In a condition \\ ith as 
graie a prognosis as that nhich we ha\e in 
melanoepithehoma, every patient certainly is en- 
titled to e\en the questionable benefits that may 
' be denved from irradiation with or without 
5 assoaated operation 

! In this tj'pe of malignant neoplasm, as m no 
j other, the unknomi equation of individual re- 
1 sistance to a tumor of high grade of mahgnancy 
t appears to pla> a part Several patients (Case 4 
for example) survived a long penod after repeated 
I excision of the local and regional recurrences 

REPORT OF niUSTRATH’E C \SES 

J Case i A woman, aged 24 j ears, as seen at the Alayo 
» Clinic on August 22, 1922, at which time she stated that 
I smee huth she had had a somewhat ele\ ated papillomatous 
1 lesion on the lateral aspect of the left thigh and that it had 
) been mcreasmg m sire dunng the past 10 j ears w ith more 
npid growth during the last 2 years Examination re- 
1 sealed a tumor, about 3 centimeters m diameter, w hich had 
become a soft pedunculated papillomatous mass Excision 
, was performed on August 25, 1922, and pathological ex 
t aminahon of the tissue removed revealed a tj^r'cal melano- 
epithehoma. Because it was felt that this lesion was in its 
! early stages and eiaaon had been complete, no further 
I treataent was advised In reply to an inquiry letter, which 
was toed August 19, 1940, the patient stated that she was 
c Tv not have anj sign of recurrence of the tumor, and 
I nad been well dunng the past 18 years 
> ^ woman, aged 57 years, was examined at the 

on February 4, 1921 She stated that she had 
tud a bl^ bhster on the palinar surface of the w eb of the 
thumb of the left hand and that, in 1919, she had removed 
unstard, black lesion with ajilaster, but it had recurred 
“ of that year The lesion then had been re- 

by means of an electnc needle and 6 roentgen treat 
ments tad been given Furthermore, the following year the 
ttffltoiad recurred and she had sought further treatment. 

of the suspicious nature 01 the lesion biopsy was 
Pt ormed at the chnic and the pathological examination 

table W —three AND 5 YEAR SURVIVAL 
bates erom time that treatment of 

IIELANOEPITHELIOMA OF THE EXTREMI- 
TIES WAS INSTITUTED 


Gfoop 

Total* 


Li\'ed 3 or 
more years 
following 
treatment 

Total* 

Traced 

Lived 5 or 
more years 
following 
treatment 


Num 

ber 

Per 
ent of 
traced 
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Num 
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cent of 
traced 
cases 

fflent 

Afflpuu 

6 

6 

0 


6 

6 

0 


33 

22 

S 

36 4 

1 

ao 1 

19 

4 

ax X 

“CistOQ 


m 

■a 


60 


17 

39 8 

^ Total 

•laqulrv . 

06 , 

n 

1 33 i 

In 

86 

n 

ai 1 

as 6 


i- V* I 33 I 30 3 I 00 I 03 I 31 i 25 

iMi The 3 >caT group comprises the 
more jeers prior lo the time of Inquirj' thst is 
^ 5 year group comprises those treated in 1035 or earher 



Fig 7 Case 3 Large round and oval cells with httle 
intercellular substance and no pigment X8so 


verified the clmical diagnosis of melanoepithehoma On 
February 10, 1921, a wide excision of the tumor was per- 
formed after which a course of radium treatment was given 
In reply to an inquiry received on August 21, 1940, the pa- 
tient stated that she was hving and without known 
metastasis, 19 years following treatment at the chmc 

TABLE V — THREE AND 5 YEAR SURVIVAL 
RATES FROM TIME OF ONSET OF SYMP- 
TOMS OF MELANOEPITHELIOMA OF THE 
EXTREMITIES 





Lived 3 or 
more yean 
after onset 



Lived s or 
more years 
after onset 

Group , 

ToUl* 

Traced 

Num 

ber 

Per 
cent of 
traced 
cases 

Total* 

Traced 

Num 
ber 1 

Per 
cent of 
traced 
cases 

No surgical 
treat 
ment 

7 

7 

3 

43 9 

■ 

■ 

a 

28 6 

Amputa 

tion 

a6 

23 

IS 

6s a 

25 

23 

9 

39 I 
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68 

6S 

45 

6q a 

6 s 

6a 

aS 

45 2 

Total 

201 

95 

1 63 

66 3 

07 

92 

39 

42 4 


♦Inquiiy ns of Jtnuaiy i 1541 The 3 year group composes the pa 
Uents who had onset of symptoms 3 or more yean prior to the time of 
Inquity that fa I 037 or earlier the 5 year group comprises those whp 
bad onset of symptoms in 1935 or earher 
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CHak 0* Fctnu^ n, 910, i kkh tim« »bc itatcd 
tb* had BiAktd Unoer of th( richt caU ud ncIEaitof 
th* rMt rrcfa hr Bueth* I x LiJ » ^ i cad that 
thcfc mil ben ratarrisf fradnilhr Tbracras ummed 
f rm th* can aad the r«lMoficafaaaimUai rescakdate* 
lunentheSma (Fif t). Oq hdmaxy 16, 910, tte ea- 
UrpdaadDariBaltj^qnDoilei mdmectedfinScajriia 
triaaiie eo the nfht, and loetuUtJC krTt^ODOt >1 
loaaa. StA ^q antJT the ledre [a the esU hi^aaerc 
no%nl oa March S, 9*3. mnmd aad abl bter that Id 
tberifhtlBfniBalrTpaoTUch aa mamed on 
DID. Mter thh tait itmmce the patieet t ai dtr d lotcn- 
rontfn aad radntm treatmt to the ftwa. 

The patnt retarard to the fhnle [n 936, at tme 
ahe had DO roBoptalnt eccept for tradrraeH of the retnw 
to bleb bradiabon had bm dmeted. Vt rtrmr the 
fadioloirHt Bade note to the effect that the tmooe ap- 
pareot^ aa radrMeovtiTe. la t e rJj I aa hwpdry re- 
ceb ed oa gto, the pabeat etaied that the had 

bm Ib food heahh did not hare trj evidnea of 
recurrence jo jeart aflrr the hs&ttiUaa of treaUBCnt. 


In this cue the pngaotb apparently vu hope 
leM at the tierte treatment was Initltntcd, bat In 
spite of thb the paUent sm'hetl and en)^Td >0 
tnn of life The fact that recunence of ite 
K*loo took pkee foUovlo« each exdiioa but did 
Dot do ao fcilorbif; IrndbUoD vooki lead ta to 
bdletT that the Utter had been the anrathm 
procedure 


Ctat^ A OMa, tfed 47 )«an, n int am t tha 
hi jv Omc OB Aped a, 9 j t bch boe tha Mated 
that iba had DoOcm asofa oe tha call of ber bft lea far 
ttMpaatjjran tbattbon )earprartaahkbad«atJt(d 
sad aa i r M Bra d by bee phywiaa. bat cairOtc tha nxeat 
Baootbi bimp had f e carini ax the dta of nctiM - 
U Kfa c ica d o a of tba tuDaor of ibe caH u □erforiDed and 
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nme cTmditKD. Threa cMithB bxrr tba paXKst acai» re- 
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la (taa cmac hara aa ilhstntjoa of the Icnftb of hf 
poaAla after netartawi baa o c e ar re J Xhbeach the treat 
neat (Ken did not rmra the palrent, it <hd lacreatc tha 
lenfth cf her Life. 


ctrcctcfiovi 

\\c have re\~>e a e d thooe cue* of mrbno- 
epitbeboana of the extremities ahlch «re ro- 
cotuttered st the 5 Ia Clinic dtuing a 24 year 
period. 

It b apparent that If treatment had DOt been 
tnstftntM the patients aould hs -e died, wbereu 


roJpercratofthepatienUabo mtroHt 
cxditoQ surrhed 5 years or nwe fn® l t-» 
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mebDOCpithelloaus mse be present far bri 
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SCHWANNOMAS (NEURILEMOMAS) IN THE HEAD 

AND NECK 

HARRY E EHRLICH, M D , and HAYES MARTIN, M D , F A C S , New York, New York 


T he present study is based on an analysis 
of 10 cases of schwannoma ansing in the 
bssues about the head and neck, these 
were observed at the Memorial Hospital 
from 1936 through 1942 Such neoplasms are 
known to occur in almost eveiy part of the body, 
but when situated in the head and neck they pre- 
sent special diagnostic and therapeutic problems 
which seem to us to warrant a separate discussion 
Defimhon A specific form of encapsulated and 
essenbaUy hemgn tumor of the sheath of peri- 
pheral nerves was first described m 1908 by Vero- 
(3S1 36) who mtroduced the term “neuri- 
noma ” Mallory proposed the name “penneurial 
fibroblastoma” for this tumor to designate an 
ongin from the fibroblast The term “schwan- 
noma” (from the sheath of Schwarm) has been 
widely used, apparently because the bulk of avail- 
able evidence favors the schwannian theory of 
histogenesis Smce there is a difference of opmion 
as to whether this tumor is of schwann cell (ecto- 
dermal) or fibroblastic (mesenchymal) ongm, and 
since It IS generally agreed that this is a tumor of 
me neunlemma, then Stout’s contribution— 
neunlemoma”— appears reasonably specific Be- 
fore Stout’s publication, Ewing had suggested the 
name “neunlemnoma” for these tumors ‘ 


EnOLOGY 

hindence Schwarmoma is a rare tumor Its 
general inadence can be judged by the fact that 
It ocmrs only about i/soth as frequently as can- 
cer of the hp The 10 cases (in the head and neck) 
erein reported comprise 43 per cent of all schwan- 
^mas (23 cases) encountered at the Memorial 
tlospital during the 6 year penod — 1936 through 
•942 In most other reports on this tumor, the 
proportion ansing in the head and neck is less 
jT^n m our senes In Stout’s senes of 50 cases— 
collection of schwannomas to apptear 
1 hterature— only 26 per cent were situated 

Ole the level of the clavicle The higher pro- 


lort”" and NecL Service Memorial Hospital New 

HocXelcUer Fellow m Cancer Research Dr Martin 
igrs^urgeon Memorial Hospital 

^countered m the literature w-ere peripheral 
itodet ^^^P^^ated neurofibroma neurinoma sarcom 

neuroma^ and fibroma moUuscumu 


pmrtion in this location found at the Memonal 
Hospital may possibly be due to the relatively 
large number of patients with all vaneties of head 
and neck tumors— about 1600 new cases j early- 
admitted to our clinic 

In our senes, the tumors were distributed as 
follows neck, 7 cases, soft tissues of the nose, 
I case, retropharyngeal area, i case, retrotonsiUar 
area, i case The preponderance of ongm m the 
neck, as compared to the head, has been noted by 
others and can be explained by the relatively large 
number of penpheral nerve trunks grouped m this 
area Askanazy, Figi, and Stout have each re- 
ported single cases of schwannoma m the retro- 
pharyngeal, retrotonsiUar, and nasopharyngeal 
areas, respectively Other authors have reported 
instances of this tumor m such regions as the eye 
(8, 18), orbit (5, 6, 28, 29), eyehd (12), maxillary 
sinus (33), floor of mouth (4), tongue (3, 12, 16, 
17. 33)> hard palate (2, 22, 33), larynx (15, 30, 32, 
33), and sahvary glands (33) 

Two of our tumors (Cases 1 and 7) had their 
ongm from the phrenic nerve Figi, Freifeld, and 
Stout have described schwannomas which arose 
from the cervical sympathetic nerves Sekiguchi 
and Oije and Cutler and Gross have each encoun- 
tered a schwannoma with origin from the vagus 
nerve The tendency of this tumor to originate 
m the 8th cranial nerve is well recognized by 
neurosurgeons 

Age and sex In our series, the oldest patient 
was 68 years and the youngest 23 years old at the 
time of admission These tumors, however, may 
appear at any age Stout has desenbed 4 cases in 
which the tumors apparently became evident dur- 
ing the first 3'ear of life Both sexes were equally 
affected In our series, there w'ere 5 males and 
5 females 

Causative factors An analysis of our cases re- 
veals no evidence of a common causative factor 
Many observers have commented on the frequent 
association of schwannomas with the multiple 
neurofibromatosis of von Recklinghausen That 
there was no instance of this recorded in our senes 
is probably of httle significance since the records 
give no evidence that the examiner particular!} 
looked for neurofibromatosis The association of 
pigmented naeiu (Case 2), a ganghon (Case 9) 
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Cabj. \ ttWMjv 

Grmic 0* rrtiruiy *e qm. I t;rb Un« Abe tUttd tMt 
■lie hAd oouctd tsaaoT ctf nxbt oU uxS vucDitqtcd 
tli« ri«bt frolo (or tMatW prior to n^rlMfcT ud ilut 
t^e*eK»dbctsmkrs(mcp«jlxaI]T TWarm Mrermcil 
troca tbeoU uuJ tlic pauolo^ckalemabutMorrvtkkiliBt 
kaor^lUIccna (flf t) Oa Frtmuj j 6, gKv tb* cm 
hT(MuidaonuJ>T«ipaai)dei ertAwrttdfrwSarp* 
tnaoilr ec tba ruki, ud rnrlatfitK is ob>eciat 
htai SolMrqaiui^ the It ja i faa tbe csU blck *4s rr 
merrtd OQ Maitb tE, rtcmrrtd cz>d tU) taler tkat i> 
th« nffat tafOiaal itfioD nek aimsnedeDAaipat 
<)A9 V/tff tbu U«t ftcarrtnc* !kr patieot l uip it il ltitro- 
«rr« rmtfrn and ndmra tnatiBnit to tbe (r^ and (ndo. 
Tb« patKst mmed to tW knio to ^jb at batk tbba 
^ kid DO enspjaiat tj rc p t for (radrm^ <d ikt tt^oe* 
to hkh IrradiatjaD kad btra (Enrtrd. U tkb tine tba 
ntdieinid*! Bade Mte i tka cSeet tint tka tssm ap- 
pumUy u ratkenenddra la npljr to an laqaiij re- 
ceKed oa \artrt mo, tW paOeal itatrd tkat the kad 
been to ford hnlth acid ckd ant ha aa^ ee kl ft>i . t ot 
r nu i itnn ro }eart after the ImUlotiaa of titatiuca t. 

In tbU aue tbe pmssom appimiU> na bofie 
IcM t the dene Iratinent vu Iratitatnl, but In 
ipllc of thh thepalient iarvtved and coiored *o 
nm of Ufe 'Im Iict that cTCurrertcc of the 
lewQ took place (oUowiof each etcUcm bat did 
Dot do ko foUowfnx {mdatke lecpiiki lead oa to 
betinr that the hlter bad been the armdog 
pf o eedtire 

Ctsr 4. A aonan, terd 4? rean, w 6m aeee t tba 
Un Cknc os Vni o> 4 $. t kick One abe Ailed 
(hii ilM had aoaced noh on calf of ker Me tei tor 
UMpatt5)eari ifaataboat ftax p n Ma»fyhh*denhntd 
and M reamed 67 her ^ dortna tka reoat 

KNDtk^ lostp had te cn rm J t tka •( af exonja 

n ide of the tsBMr <d Ike eah aa p of emed aad 

oa tka tana day patkoiofical rnrmnatina of tbe tinoe n 
ealed aickaoepitkdWKBa (tit. >■ Ueahnt acnuied 
preafOy and tbt pahent ni oiil area aftta nntll May *, 
0 0. at whack Uma abe re tara e d U the draie beeanaa of 
mtrrnKC t tka dta of operitiDa- (leooMi aa canted 
oot atan acid tbe patknklrical rrammatwo rartalad the 
tane cnaditioa Tkrea Boalka tain tbe pallcat afaia re- 
ported at tbe ekede itk androce of rnkrted ntkt (ofwlnal 

Ciindi, these ere remoerd and the pjtboloeiraJ exuafea 
Me a(m mealed BeUooepfthehticni Al lids tnie an 
iacrcL«Te cci m «a of ncknia and roeotten treatneot aa 
f i ie u le tka (ttko Tba (isorat died 90 il y rj 917 
Tran Ukmu>x her fint wk ai w t the dooc. 

I t^ ca^ ka aa ilbsstratna of tka lcs«lk W ble 
mttrr nWSt/mg >m . s - L - u iTwrf iAkoatk Ibo CMt 

BMwt pvee did not out tbe patimt, it <kd increase tke 
leaftk of her kf 


COXCLCBlOVi 

Ge ha e re\-ie«ed thc« caan of njflino- 
cpstbebotm of the olmniue* which wtt« en- 
couotMTd t tbe ila (ITjnic dunog a *a year 
period. 

It H ppaitnt that if treatment had oot been 
Inttituted the patlenta would ha re died, wheieai 


*9 * PCT «nt 0/ the rotimli who nelflacrib, 
excWoo auvK ed 5 > can « more frmi i .t i «, 
titatment was Irathnted. Thh poop rdAd 
ma y cam fa which ibe V-deaa wrre vnfl iM 
tbe patient* were »cen during the rarir lUf-, j 
the dfreaae 

la Uwre cam fa w hich the Wtoo wa &tr ft 

tmiare and of long duratloQ ampctitka n< cS 
mmtcoinrooo l>-peof trealment,>et tnlliipa.p 
there w»i a 5 >car Ain-hwl rate of 1 perfr-i 
from the time treatment wu favitoled. 

None of the patient* fa that pewp fe w^ti 
iriEifiBlfaD ww the only (ora cf tratrerat u 
vhrd j jtan from the time ireitmert 
htttltuledat (hediflk. InadacloQ a nrpbt { 
in conjunction with orreralkD fa nuBerms aw. 
Id these otaca fa whloi the natlnt irferedt^ tp 
entloQ and n these fa wh^ the le«a nt h 
operwbie This fonn of trealment dicsU rtle 
condemned aa farther aihkoctmeot la the tdracr 
of radiofao anditidinlcal pp&ataKiaTpm 
(t of more betx€t than la dow apparaL 

MefanoephhehocDa* may be premi (or b-i 
period* ol rime before (hie aenocmew /f drr 
na tore fa determined or rmipibxd,uJ thrff ere- 
dhloo nay be utfrwted b^ taediileirax trat 
Bjenl. Tberekrt, fa tbe aathnn epofai tfa 
titatmai of choice formeiaiineprtheljanibiii 
whh toipr a l cf reffaml IrtBTh 
ampoiahco In caae* fa hkh Hnaret do m 

appear to he facaroaingfaiimorrfio'hifoliTrr 

of alcrreliera, wide local crcuicin «ul apfc* 
adequate. 
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at the opposite end of the fibers This produces a 
palisading pattern, which is so charactenstic of 
schivannoma (Fig 2) The cells and fibers also 
fonn i^horls 

Areas of fibrosis and necrosis are invanably en- 
countered in this portion of the tumor Hemor- 
rhage, too, is a common occurrence, as well as 
thromboses within thick walled blood vessels 
This necrotizing process produces areas in which 
fibers have disappeared and only cells remain, or 
areas in which lie reticulum is devoid of cells 
In the type B tissue, there is no orderly arrange- 
ment of cells and fibers, and therefore no palisad- 
ing of nuclei is seen This phase is characterized 
hi an accumulation of intracellular fluid and the 
appearance vanes from one of edema (Fig 3), 
which dissects the tissue apart, to microcystic de- 
generation (Fig 4) 

Specific staining techniques for the identifica- 
tion of axis cylinders were not carried out in any 
of our specimens 

Although tlie schwannoma has generally been 
considered a benign tumor, atypical areas con- 
taining hjperchromatic and pleomorphic cells and 
suggestive of early mahgnant changes were ob- 
served in Cases 4 and 8 (Fig 5) 
ntslogenesis The histogenesis of these tumors 
h^as been a subject of controversy for many years 
One group of investigators, led by Penfield, con- 
tends that the tumor is of fibroblastic origin, and 
therefore, a mesenchymal neoplasm On the other 
hand, the hypothesis first proposed by Verocay 
( 35 i 36) and supported by Masson states that the 
tumor anses from the cells of Schwann and that 
IH’ '^‘^ccfore, an ectodermal neoplasm 
Those who support the connective tissue theory 
argue that the tumor cells resemble fibroblasts 



Fig 4 Further edema has produced microcystic dc 
generation Palisades have been completely destroyed 
(\ntom type B tissue) 


morphologically, and that only fibroblasts can 
produce collagen Recently, however, Masson 
has produced expenmen tal schwannomas and has 
been able to trace both the experimental and 
spontaneous tumors back to the schwannian syn- 
citium Masson, and Murray and Stout (24, 25) 
have demonstrated by means of tissue cultures 
that the cells of these specific nerve sheath tumors 
are morphologically and physiologically similar to 
the cells of Schwann Also, Murray and Stout 
have cultivated the tumor in mlro and demon- 
strated the derivation of reticubn fibers from the 
cells of Schwann 

The bulk of available evidence, therefore, ap- 
pears strongly to favor the schwannian theory 
of origin 

SYMPTOMS AND CLINICAL COURSE 

The tumors are probably alw a\ s of long dura- 
tion when first discovered In 5 of our cases. 



iwliinunt ^huannoma which was suspected of carl; 
ahoie ~’'^’' 5 monation because of atypical areas showi 
there ). hj-pcrchromatic and pleomorphic 

between fibers and cells Thi 
chnicallj and anatomicallj benign (Case 4) 



1 .L 6 Tissue which was obtained bj aspiration biopsy 
of a retrotonsillar schwannoma Palisading pattern is del 
imlc. The structure at the left end of the held is part of 
a blood clot to which the tumor Ussue 15 seen to be at- 
tached (Case 10) 
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Fik BttKlioD ctf cmidJ KfavKCMU tbovbts iW 
brcfaltr aotlini ud ncrni^ Nm o 07 

fonsAlkaL TU* tomaf u Incited ttbecmbdUfoid- 
Bca lad «ti of pfamitom orifta (Cm 7) 

»tid a «viHi\-K(jm (Clie 3) appeared t be merely 
colDddeolal 

PATHOLOQT 

Gr*a fatUtiy AH tbe taroon bt Utb ocJlec 
lioo mere eacapsokted. The) \-ancd Imm 1 5 
centinKten t 7 ceetlnieien b (reatext diameter 
The majori^ of the i^^dmesu mere KloUilar or 
fnalform ana tmoolh, illhoo^ b a fev bttanm 
the turface aaa oodoW and evea dsooctly lobu- 
kted. The conskteDe) vu nft and aocoetuDe* 
floctunt thflebaracterliticmat beeiplaiDedtpy 
the c>'Uk d tgua e f idoa that tbeae oeopkatni 
Qsualh' uadeiRa OciadnmDj a gro* th was Am 
and fiSnna. 

The cat aoHaee vu gliitenbi; and revealed a 
mohjpBdty of pattema. itoai often brerobr 
mottled areas acre pern caoebg from ptiut to 
>Tlkiw t pearl grav b color OcaulaoaQv tbete 
patdje* arre arranged n whoria The rratral 


portion of the turoor wti ahDrt«t tl iiwrrUi: 

IIcraoTThagrt arre fretraeotlr mtlmd 
oat,e<pecEifl> beneath the ar»Jc(H| ,) 
viJTtDf from C)'itlc degeneratloo t ipamcre 
Ublng fltdd a ere encoontered, and fa radi ard- 
meal definite floctoatlnn wai trim dr 

tnmof was cat. 

The turnon of the neck pervated dr'iha're 
and tinlfonn atatonuc fatmn. Ttrr «rt 
sharply danarated from the wnwndir* Htlc 
tnrti. Whh the ertepOon cf one r >m« 

was located b the sapcKfarkakr area, tHni tin 

were sHnsted beneath the opper toe tkW U tJr 
rtrmodeldofnastciid mosde snd caulh- srlrri* 
t the carotid vessels. Frequentlr s btpe nm 
was seen to disappear bio the ttnaor camt cf tV 
nerve fibers, b«eTTr caoM often he ttr^prl 
awi) from the apsule The caalleT (toBen on- 
fined tbcmselTts to this location, but the bjer 
tDOoes CTt ended bevond this I rea t themrttf 
Up the phaj)'sgeal wall, sod nes to the trrs- 
vtiac proceasea of the adkeest rtTvkal ertetoe 

Tlie capsule was a elJ PupplVd hhlhvd e^ 
aels which Ad not penetrate bt the lob^inct if 
the lamor wbDe Iheraicakritt ef the tvoncr tai 
geoeially poor 

J7ftta>(iusfp(y For man ran, it hat bo 
coslotmrv to divide the hhiolcgic r^ctut ef lha 
oetve iheath tumor bto the type A ud tJT' * 
timoesof Antoed. Tbbda<bficatioebngTa>c 
and detcriptivt as t warn t its esatbsed lar 

Tv-pe A Ibaoe b characterired fcy a 
of fine long fibers ablch pass hetae« the CfO" 
The ceOs a^ thefr nodei are efcreralfd sal 
piaa^ pTOoasea stream out to fcro eetim 
The btraceflular fibers are b a paaDd yw ff- 
meut, while the ebogated cell nadef ut fitnl'? 
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' at the opposite end of the fibers This produces a 
- palisading pattern, which is so characteristic of 
schwannoma (Fig 2) The cells and fibers also 
form whorls 

Areas of fibrosis and necrosis are invariably en- 
countered in this portion of the tumor Hemor- 
rhage, too, IS a common occurrence, as well as 
: thromboses within thick walled blood vessels 
This necrotizing process produces areas in which 
fibers have disappeared and only cells remain, or 
areas in which ^e reticulum is devoid of cells 
: In the type B tissue, there is no orderly arrange- 

ment of cells and fibers, and therefore no palisad- 
; mg of nuclei is seen This phase is characterized 
bj an accumulation of intracellular fluid and the 
appearance vanes from one of edema (Fig 3), 
; which dissects the tissue apart, to microcj Stic de- 
generation (Fig 4) 

Specific stainmg techniques for the identifica- 
tion of asis cylinders were not carried out in any 
of our specimens 

Although the schwannoma has generally been 
^ considered a benign tumor, atypical areas con- 
taining hyperchromatic and pleomorphic cells and 
suggestive of early mahgnant changes were ob- 
served in Cases 4 and 8 (Fig 5) 

, Huiogenests The histogenesis of these tumors 
^ been a subject of controversy for many years 
I One group of mvestigators, led by Penfield, con- 
tends that the tumor is of fibroblastic origin, and 
therefore, a mesenchymal neoplasm On the other 
hand, the hypothesis first proposed by Verocay 
| 35 i 36) and supported by Masson states that the 
tumor anses from the cells of Schwann and that 
' therefore, an ectodermal neoplasm 

Those who support the connective tissue theory 
argue that the tumor cells resemble fibroblasts 



Fig 4. rurther edema has produced microcystic de 
generation Pahsades have been completely destroyed 
(djitom type B tissue) 


morphologically, and that only fibroblasts can 
produce collagen Recently, however, Masson 
has produced experimental schwannomas and has 
been able to trace both the expenmental and 
spontaneous tumors back to the schwannian syn- 
citium Masson, and Murray and Stout (24, 25) 
have demonstrated by means of tissue cultures 
that the cells of these specific nerve sheath tumors 
are morphologically and physiologically similar to 
the cells of Schwann Also, Murray and Stout 
have cultivated the tumor in vtlro and demon- 
strated the derivation of reticulin fibers from the 
cells of Schwann 

The bulk of available evidence, therefore, ap- 
pears strongly to favor the schwannian theory 
of origin 

SYMPTOMS AND CLINICAL COURSE 

The tumors are probably always of long dura- 
tion when first discovered In 5 of our cases. 












^ ^uannoma which was suspected of early 
3l)o^ Tl,'^'* because of atypical areas shown 

litre hyperchromabc and pleomorphic, 

tumor between fibers and cells This 

clinically and anatomically benign (Case 4) 



Fig 6 Tissue which was obtained by aspiration biopsy 
of a retrotonsillar schw annoma Pahsading pattern is def- 
inite TTie structure at the left end of the field is part of 
a blood clot, tow hich the tumor tissue is seen to be at- 
tached (Case 10) 
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•ccordiDS to iBe pabmti hiftorio, the giowUi 
hid been preient for from 6 to lo veirt, fcjul In i 
cue for I > ear In the 4 remahiini: curt the 
patieoU ftatcd that the tunwri had been noted 
5 moDthi, 8 moolhi, 5 monthi and 3 meeLs re- 
•pecthrelv I the ht ter group, Uoce the KTowthi 
were iB i 5 to 5 ctntimeten m greateit dtiinrter 
tbe paUents lUtetmts most be coosldered on 
reliaM and one mutt coochide that achwaono- 
ma* ire prohaUj ilonlj groatng and of long 
duration »beji fim daccriemL 

Tbe moat cocrunon and often theonI\ tMoptom 
It tbe phvtical presence of tbe tamo I oor 
•enca, o%Tr one half al tbe patknU had no otber 
coioptiiot on admlnloiL Smct th tamor orig 
loatn in nerv-o Uacoc ooe might logtcalh- npect 
pain to be frequent and cbanctcrk^ but m tbe 
present aenea this aymptacn was presort in onlj 
3 Cases and In aci]> i case was It aesm. UlHm 
present, pain appears to be doe to pressorc d the 
tumor on adjacent oerves, rather tba to tbe 
nervx of origin Arwlher intoWocq wfelcb might 
be eapected was mechanicsil obatractloQ to swat- 
lowing ThaaasetKnontered b oor tpbamigca] 
c«es'(Case» 3 tod 0) 

A Romer^ ijiidinffle was eocountered once b 
ear senes (Case 3) and persisted despite cocnplete 
f s aaj vaJ ca the cm lal tomor Tiut eav be at 
tifbated to pressure br tbe tamor oa the emieal 
sjmpatbetk pkns alth irreparable nerve dam- 
age. Ooe ma\ aNi specnkte whether socb a 
ttusor may bare had Its origin from a cemcal 
fvtnpotbetie nm-e, even ihongb the trerve could 
not DC identified as part of the tamor Scbwan- 
Domis with ongia from tbe cer v i u J rvnimlhetic 
neuTS hire been dcscrfbed by FigI FrelWd, and 
Stool. A tcmpocary noroer I mxlroiDeoccuned 
asa poatopeiatlre cocnp&atioQ follow bgeimloa 
of a cervioi tumor (Case 9) This obwomomn 
has been encountered bi otben a d cm be at 
Uibated to Usaire dung es or poaaibh' to tra im 
foQowtng forgicil manipabtioG 

On phrsjod tttminatioQ the t mors »ete il- 
wavafoundl be single a mi nM cn 'bed, soft, moi 
bfc nd oot tender I our cases, ibev po"aeased 
no diiractenitic features diffcrentktiDg them 
from the ■erage aicapiolsfed choKmlfy benign 
tumor 

Tbe dlnkal course of scfawanrwnB b M’Pwr 
enih bemgn eim without treatment. SIdob the 
dtr^gTwidt cannot be made ercept bv iustolorical 
caminatkm It oat rath follows tJiat In all le- 
ported ca» the tumors ha -e been endvd. Theje 
ts DO wai of knowing what would happen if tbe 
growths re left tmtremted, eicqit If the dbgnoab 
braadeko aspiratioG biops> Sofai ooaspuated 


tumor has been obsened foe an) begpmdwns. 

IncurCase 10 thedmrfK,^ 


been fobowed oolr 1 year darfeg rtH Ltr 
tberr has been do sppirtnt riunge h Ihr K 
or lymptwns. In Caw 7 the tnmw f rj bm 
noted 10 rears pjiei load and \ et h had 
* sbe of ooh 5 centlmeten ta dowier « if. 
mlisioo and there was no cneoplilat ewM \\ 
p ros e oce of tbe ma*!. 


I our scries, the dugnotis cf whwanimawa* 

Dot made cfintcalJ) In a Kt^jlc In^tinro leirr i 
mlerownplc report w a retaroed. Inlherrait 
case of schwanoocu of tbe neck, tbe kng dm 
Ikn of the tumor the absence cf anr yrnriJi d 
tbe moo ih or pharynx which might potnl loicrw 
rkal metastasis, nd tbe diwrete seft dnndrr 
cf tbe tumor mass should lead ti« c i p iigii e l 
cfinlclaQ t a taitatiiT dbgnotb cf a beahn fn 

EOJT tunwr Further thin ihit, DO oa can r**- 

even on the cBoical aspects alo^ Tbe pnUlt 
rariedies cf tfiwirte benign seft put tHOoorbek 
can occor in the bead ud neck sr 10 l un p u M 
that little b to be pined by as sttengH stiver 
emet rilTi«i dkgnosb ih*" that sgKn tmerii 
encapniatrd and protahiy besigB. 

Difem/ld /upeajfj Id oei wnes, J of lb 
turnon ocTorred la the neci, and b dioe iheU 

teg t en ta lire cfinkai djagoowf bad trot Bsdr 
faeforo aaptrallon hiow or eperatino, 
ih-elv llpcma lobmaiflbrv salnstv irtiad I* 
mo cernal lymph node metistins 

enroa, oen rocenic laicoeni, tarot U horfr tBTvr ud 

cystic htgroma. 

As has provioush been roentioai sa sitm? 
t eaact dUferTnlia] dlagBosb by cEnlol svaw^ 
akue and srilhont hinpsr cf dh-crete »fl fs’t 
tJjiDOTS of the bead and neck b tupi r la so 
dembr ewrcisc and is, faft h ermore ibrifmeB *» 
the weifaie of the patient If Ulrn loo ww- ^ 
Good oncologV: practice danis d t firt tlat i 
dtekaB) demoastrsble fod of 
tuie rod and nest that t ww be ebu^ 
moat readily ccessibJc and mfeS 
hbtoiogial seclfco has le« csamiDed^ rr 
mlcTosoape the dkgrwsb b emh trotatne. 

Sane ibors { 5, J?) ba « 
aunib n tv between sch innocoas ra 
the carotid blf rcatloo and omlU both 
Both forms of tumor iro rare Csrrod 
mors can tekkan be dhgnowd 

ooe dmiacterbtic feature that K 
uratsf srtrrv eror ttr 

b due m the d«p ofigte cf carotid toJr tHEcn 
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the crotch of the carotid bifurcation and the len- 
dencv of these tumors to grow inw ard and to pusli 
the arter} outward Since schwannomas sup- 
posed!} anse from the sheaths of the nerves, it 
has been thought that mobiht} in the horizontal 
plane and fixabon in the \ ertical plane are im- 
portant diagnostic signs and tliat for this reason, 
they might also be confused wath carotid body 
tumors which are supposedh characterized ba 
these same limitations in mobihty The prac- 
tical importance of these diagnostic signs, in our 
opinion, haae been somewhat overemphasized 
Aspiration biopsy This procedure was used as a 
means of preoperati\ e diagnosis in 6 cases and a 
positne report was given b'v Dr Fred Stewart, 
pathologist of the Memorial Hospital, m 5 cases 
Ih the I instance m which a single aspiration 
biops} ga^e a negative result, it is probable that 
further attempts would ha\e revealed the histo- 
logical character of the tumor, as was demon- 
strated in Case 5 The practical significance of 
aspirabon biopsy in the diagnosis of ceiwucal tu- 
mors caimot be overemphasized The importance 
of knowing whether one is dealing w ith a benign 
growth like schwannoma, metastatic cancer, 
carobd bod\ tumor, or a pnmary localized malig- 
iwnt tumor is obvious It is only by aspiration 
biopsy that an accurate preoperative diagnosis 
can be made m clinically doubtful cases 
This procedure is of special value in the retro- 
pharyngeal and retrotonsiUar tumors, m which 
operative intervention may be hazardous A 
retrotonsiUar schwannoma may simulate a pn- 
^ly tumor of the tonsil One of our patients 
(&se 10) was subjected to x-radiation and ton- 
sillectomy before aspiration biopsy finally re- 
vealed the character of the tumor (Fig 6) 


treatment 

In aU the cases previously reported, the tumors 
uave been excised and the diagnosis made first 
^^°*°?ically on the surgical specimen Even 
mough It may be comforting to the surgeon and 
me patient that the procedure turned out to be 
me proper one and permanently successful, never- 
eless, under such circumstances, the treatment 
m any given case was not actually selected for 
^wannoma but rather for a tumor of unknowm 
ft uncertain character It is probable 

(^t the same surgeon had also excised other 
^ors which to him appeared identical, but 
icn unfortunately proved to be metastatic can- 
other growth best not treated by 
lo kb® present tune, the histo- 

gical character of most accessible tumors can be 
ermined by aspiration biopsy and the most 


suitable form of treatment selected on the basis 
of that information 

Wien the certain diagnosis of scliwannoma has 
been made, the management of the growth should 
be decided after a consideration of the known 
anatomy' and clinical course of the tumor If it 
produces a visible alteration in the surface con- 
tour, the growth should be locally excised (enuc- 
leated) for psychologic and cosmetic reasons 

If the patient has any undue fear or other ob- 
jection to surgery, one is hardly justified in urging 
operation Second, when the tumor is situated in 
a less accessible area, such as tlie pharynx, surgical 
removal m certain cases will be attended by defi- 
nite nsk, especially m older subjects Such a 
situation IS illustrated by our Case 10 In this 
patient tlie tumor bulged in the tonsillar region 
with a marked pulsation over its apex The pa- 
tient was in poor general condition and had 
marked hy'pertension Under such circumstances 
even though the patient prefers an operation, the 
prudent surgeon is justified in defemng the pro- 
cedure indefinitely with the confidence that in any 
case, progress of the grow th is slow and malignant 
degeneration improbable 

Surgical excision was performed in all of our 
cases except 2— the retropharymgeal and retro- 
tonsillar cases— in whom operation was consid- 
ered to be unjustifiably' hazardous for these benign 
tumors with minimal symptomatology No tech- 
nical difficulties were encountered in those op- 
erated on In every case, the mass was encap- 
sulated and enucleation was performed with ease, 
even m those mstances m which the tumor was 
adherent to the carotid vessels or to the inter- 
vertebral lanuna The vascularity of this neo- 
plasm was a charactenstic of some practical sig- 
nificance The capsule was well supphed with 
blood vessels which did not penetrate into the 
substance of the tumor If the capsule was first 
incised, no bleeding was encountered on enuclea- 
tion of the mass When the capsule had been 
tom or when an attempt was made to enucleate 
the tumor without preliminary incision of the 
capsule, troublesome bleeding followed 

Supplementary roentgen therapy was given one 
patient (Case 8) because the tumor cells were 
hyperchroma tic and pleomorphic (Fig 5) An- 
other patient received postoperative radium ele- 
ment pack therapy because of the possibihty that 
tumor tissue may have been left high in the neck 
posterior to the carotid sheath (Case 2) As our 
familiarity with the behavior of schwannomas has 
increased, we now believe that in retrospect, these 
2 cases should not have received radiation ther- 
apy Two of our patients (Cases 3 and 10) were 




fubjected to nxm^o therapy before cmin^ to 
tbe ilODom] HocpUa] ttd m Cue tbc paUent 
reed Td preopera live radium aod roentjen then 

S but tmme recre w ion «u oot obaenTd ui mji> 
thne patienU. 

LjLc II tomon of rrerve imoe onjf d, achwao- 
c£>ima are pparentl) hifbh rediomatast and 
tberefort radatioQ liwtikl ne^cr be empk^ed- 
SmaD dovs ba t oo pnaapjilrtj of mfioeiiCTf tbe 
gromtb dcaea re paitmhrtv objrctioO' 

tWe beaiore nen though iDefferthr on tbe to- 
roo the> cauje gre t aeqodae In adjacent nonnal 


enod«lixi local reenreore* do oot tale pba 
Tbe «cf] rcccpiiaed tendeucT for netudiief^®- 
eapeoaDy in oo RedEngnaiwj 
oadergo nrmtnatoui diingrt b not chin^ 
irtjc of adman nomaa. Inoaraenei, 

(Cues 4 and 8) harbored ireu I* , 


char«t» augjestfte of colignaflt 

/c-— ,\ V-,* .11 Ik. trmw* rre dmialh 


(Fig 5) bat all the temon 
oatonucalK beiugn- 
NarkwJ Argren of malignanCT have 
ported though nrd> ca<*S 
Golel. care Lbennlttc and Leiwu » y. 
ofStootaarea. d the finl ared atereW * 
presented In ilutenffd Sroelge 
a Lbenbc enunpJa d either remrmt re 
iofUtiaUBg I -pes of adiwanawni- ^ 

of geo me sebaannoma that 


Asaeha epreMooih noted the dinicalcooTae 
of rehwannoQiu 1 benign e\eo tboo)d* on- 
treated Mter compSet «3T54cal evddoo prod dng mcUitavn has 




EHRLICH, MARTIN SCHWANNOMAS IN THE HEAD AND NECK 


583 


ture, with the possible exception of Case 4 m a 
senes of peripheral nerve tumors reported by 
Cutler and Gross Their patient had a huge 
tumor of the arm which showed some of the 
characteristics of schwannoma The patient 
eventually died of pulmonary metastases 

END-RESULTS 

One patient died i year after excision of a 
schwannoma of the neck following operation for 
repair of a hernia The remaining patients are 
hving (from i to 6 years following the date of ad- 
mission) with no evidence of recurrence 

SUMMARY 

Ten cases of schwannoma m the tissues about 
the head and neck are described and the first 
such tumors of the phrenic nerve are reported In 
the hght of recent evidence, an ongm from the 
cells of Schwann appiears to be the most ac- 
ceptable This tumor must be diSerentiated from 
the neurofibroma, as it is a specific tumor of the 
sheath of penpheral nerves and possesses dis- 
tinct anatomic characteristics In the neck, 
schwannoma must be differentiated from caro- 
tid body tumor in particular, and in the pharynx 
from lymphosarcomas Aspiration biopsy per- 
mits accurate histological diagnosis S^wan- 
nomas in the head and neck reported in this series 
iiere clinically and anatomically benign They 
were radioresistant None recurred followmg 
surgical excision 

Note Since the conclusion of this study 2 additional 
cases of schn annoma m the neck were encountered at the 
Memorial Hospital 

^ ^ I white female, 33 years of age, u as ad 
i™Um to the hospital on November i, 1942, for a painless 
welling of the nght neck of 14 months’ duration E'ramma 
on wealed a soft, circumscnbed, movable tumor, 3 cen 
uneters m diameter, m the region of the carotid bulb 
HI f biopsy was not done At operation an encap- 
tumor was found beneath the mtemal jugular vein 
common carotid artery This tumor arose from the 
P ^cnic nerve, which had to be sacrificed 

12 M C , white female, 39 years of age, was ad 
™ the hospital on December 5, 1942 for a painless 
nrmn )ue right neck of 6 weeks’ duration Four years 
the nght lobe of the thyroid gland had been 
p ^t the Memonal Hospital because of an adenoma 
revealed a firm, movable, ovoid tumor, i s 
Ajnir t '^'“meter, in the region of the carotid bulb 
biopsy was not done At operation a spongy, 
found to arise from the vagus 
1 wnich had to be sev ered to make possible removal 
‘Rrpoited bj courtesy of Dr George T Pact 


of the tumor So much of the vagus nerve had to be sacn- 
ficed that repair of the nerve was not feasible The post- 
operative penod was characterized by hoarseness, difiiculty 
m swallowmg hquids, and paralysis of the nght vocal cord, 
but there has been a steady improvement of these symp- 
toms 
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SUI FADIAZINE TREATMENT OF BURNS 


A ComparatiTc Studv 

KARLA. ME^-ER MD F.A.C.S., a*I ILALPH CRADMLN m Ijmttnwt. \LC UM 
Ck>cafi^ IIEncw 


I nU3 iDixmf I rtpwU rtyirdlDf the lue 
I 0^ tulfocaotkles locaHy In (mh voond* 
I bu itinniUtrd cerUhi voim to era 

-A- pWr tol/ulaiine u & tpnr In the treat 
moot of buiTii. TbecTOftent remluot PtekteD have 
tberwn that nlftdhHne U cmilar to tumk aad In 
the treatment ot bniTEi with the raided adnntattc 
ot being bmeriadal and prodoang an cadur 
ahkh U fletlbk tramparmt, and hai Waa tend 
eocv to cnefc. 

At the Cook Coast) Hartal we have for^'ean 
uacd, in the treatment ol baraa, Tiriom local 
therapeutic ageoU hirfnd,ing tajixuc add (R 
Na I) trhutrophena) ad boo (B No- U) gm- 
tian Niolet ^eOr (R No. Ill) elber w«p (B 
No. IV) etc. Is rerent yem, the Koch treat 
ment baa proved to be faiticolaih advaatagcDoa. 
AJthoagfa the recoJu ae q ge d with tbeae ageota 
have bm more or leaa It -onhie It bu aiwayi 
bees oor hope that oew meajure* ml^t tend t 
bnprcn'e resulta I\ 1 th oar NatioD t war man) 
bom cawalufi arc t be expected, and (herefoce 
panicaUrlv pertinent at ihn tioK b atudyBicb 
aa ihf br making a cocnpantlve atodv of reanlta 
obtained w th the aider measuin ana thoae ob- 
tained with the recent!) introd erd wtfacftvxine 
apray an atteinpt has been mode to detaralse 
which b tbe beat Vxal tberapeuljc agent to ate bi 
treating boras 

In our ftody we dn-tded tbe cases Into s groopa- 
In the fint group we used toUadoaliK sprav oo 
the entire truTTied anriacea. I the sevood groop of 
cases ae tobdinded the bursed furiscesasd used 
tuUadiaxine spnv on one half of the lunied area 
and oonndberen t presKi re dreramgs oo the rema la 
InghalL \\ e befievtd that by using the tw meth 
ods of treatment in the same individual we would 
f irm mi te tbc persoeul factor of healing and un- 
doobtedhr would have a moce accurst corapara 
ir\c itod) Tbe fact that each baraed area was 
of the same degree extent, and duratiott and that 

reia iW TSoimijc* uri Wsrtr CcuA 

Coantr UowWii. TbtWaor *1 — d»p n » ^ l f Mfit 

br fnsi tnw tb* L^drr^ Libanlirir« lie 

Hiittaduna ( nitim' 
toctb l— 


each area ttcri\Td tbc nme pre Brn h u f y cienct 
with soap and water UoweiJ tn losui iJrtiif 
dedurtioia as t the sdnaUcts aikl tfroihis 
tages of each method. 


On admasioo to the hospital, each palm ^ 
bums was rapidlv eramlo^ and the aow cf tb 
born, the length of thne that had e lip w d m 
tojof) and the degree and ertentc/ (he bnm 
csubfbbed. On prepared chart, the ebrttrt I 
degree of the bum was bdicated for fatat rrftr 
cnce. On the back of these charb sfi other n- 
forantioo was ghm. 

Fcilowing r Kutt TT fro« peimsrr ibeck, lit 
local UeatDeet of each pabent reossted cf ait- 
hil aseptic san and water cieibUB!' rath ie- 
bndeiDest of tne bora, aoder enphae itfsb 
cedatioru Tbe bum was then dhaiea bt 
unaiefy equil porlfcci, la 5 ledsacn, s« ksl 
treated with lollsdaxfaw spnv h 3 eliiera*« 
treated with swoform a^ [ wrware drertap^ 
Sul/adlaxme (3 per cent In trlrthanciaabe) « 
spnyed ont the borned aro Uh in slanixr 
(as suggested b) Pwkrell) mty boar lie fint i 
cv'CT) a boors the secood, every 3 boon tie ^"3 
and. H oereraarj every 4 boon lie f«rth 
ing this rime the horned area was ixrttcted br 
sterile sheets beneath beat cradle, b 
cases a ntiifactory escinur was prefaced by w 
third day . ^ 

WTih soap sterile water and ccatco 

were used to cleanse the bem t pmealfjrt^ 
damage to delicate sariice ceQs. „ 

W-ben InfectiM was shsent, the 
loosen and teparat spoctaneoasly ie siBW< 

4 days. Salme cornpresw after 14 
predpiUtc li sepantwr. Seditfae wki 
^hme lulfat or pbenohaithil ai rttpiml o 
most cases I mamUin ccraforl ef F“rirtt 
Kodj s Donadbcieot pra^ire dresi^ 
tbe remaining half of the bum ^ 

foflowhigb)CTa ( ) 3 per cent 
Hluro base, impregnated b fine medi 
OwMttSa ckwwjwrrwr*- 7 ^^! iTr**’ 

«u» iW* woe 
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or doctor crukinc the apfdkatkia, u tcU u fram 
organlimj DonnaOj proeot la »u Complete 
a^qua b ert f ct o cl^ dlfficnh to mihtuln thirraitfa 
oat the 71 hoar^ rerralrtd forcachaj {ormatlon, tn 
•pttc of proper muLing, aterile ihm% etc. 

Xerofo im preware dreannpi, 00 ibe oUieT haod, 
rrquue ooly a*« appljcatko oil an a£fy appOrd 
■JerOe dradng throurt which relnfectioo b dtffi - 
cult Tim b atrictl> m accord with Orr a ptiod 
pies in the treatmeat of cooptoand fractnrea that 
k, decrcoae the tacidence of rdnfectioo ^ de 
erradng the frcaoeEcy of dreailnja. like Oira 
treatmfnt Koch a priadplea appdy to bom 
lherap> — real, prcaatne, a^ dramage. 

A comparboQ of the devree of primary 
waa ver^ modi In lavor of the pooadh erect pcca* 
fare draamc type of treatment The term ka 
adhem t aignlhea tha I lu foperhciil ceOa are dam- 
aged dorlng the applkatkm of the dreadDf and 
aUo that the TlabOltv of the ceUa are anhiadcied 
dorinf ita remmtl, aioce rKf*hi"g adherea to the 
d remm g oothlsg b polled oC. Aa a reanlt, the 
Inddeoce of beaJmg (new akhi fannotlao In a 
aecood degree bom or clean gtumlatioo ta third 
degree) with the pon adherent dr e mlog waa tp- 
prothnaiely 80 per cent whereaa, wflh aoUa 
dluJne, it wu oofy 50 per cat We belkved that 
ttiK waa doe to certain of the 

in the anlfadhnne of tratmetit vhiA bokb 
true for any type m eachar pTododna; agent 
Tbcte defideooea may be tommaiized ta loOowa 
Eachara reqtilre thne to cover completety the 
banted area dLi f ing liua thne reinfectxn ocean 
with lesalunl damage to the akin elementa. 

j Eachara do aome damage to the epitbcUal 
becaoae of their properly of protein coagola 
lioQ aj aa their teadeo^ to adhere to the 
auriacc. 

5. The accamnlation of Kmm beoealh the 
<^Aar fpnns a good enhure medium b which 
organbmi may grow 

^ Thb reinfection beneath the eachar may 
Bccoont for the transfornutuQ of book bom of 
aecood degree into thoec of third degree. The 
haencB of fu gaare bcreajca the plaama baa with 
Ita reanltant hvpoprotefpf iB ta, tbaue edema, and 
poor bealmg 

5 Eadiara ha e a teodency to crack or coil at 
the edgea thaa lea ing pcfftal of entry for b- 
(ectioo. 

The hat companaon that waa nude waa eate of 
remova] 0/ the Taiiooa agenta. SuUadnabc 
pTmed to be chf&cult pamfol, and ledioaa b lla 
remcFcal, while 00 the contrary xerofonn w*i 
capable of hgni^ i ctDovcd tlraunulkally poln- 
tr^y and qaichiy 


*tnOtAlT AND CO’CTireON* 

A corepaiatire atody waa made bertr^ c 


fadamitt apray aitd nenvaeTHH pr^vaT<ifn. 
tag treatment of buna Bitli the lciln*bt w-Ja 
Ahhoegh aoHadbrine proouiUT ^ ^ 
bacterfcldai propertiea of other KlWtidn, ci 

ppHoUi® aa a ipriy baa afl the drudrieum 

other eadur forming armla, tamely rtaltroa 
frwjocntly reaoha, healing b ttCTmJ rtf txrA 
degree bona ma> be tramfomed mta (hm 4 
third degree. It b more cCfficnh trd p.Wf 1 
apply aj^ mort dlfficnh to remore iLu ikM 
adi i e j ent preaanie dteamg 

t Thb atndy terred to doBcnstiate }|ijitir 

adrantagea of cosadberent pr ea t irc o 
empnred to the eachar t)pe of bam tmtssi 
becaoBC III appbcatkn, aa mQ aa b rew ul , ii 
ta^ onfck, and palnleM, Itrf yun eiikniBPJj 
care, inowed lower bddence of hfectiot, tm *a 
(Wne of healing no eridence of tmk iborpdc. 
anorda grealrr comfort to the patxst Ii ii.r 
h ba good prtllminarT treatmat bonef ef 
deep bonta in wnkh graftlog b necmaaiT Baa 1 
gifnlrnmn of tfoe b oectwary bcfoR paKjt oi 
be done No time b lost In frahbf prose tb 
aae of prmon a od the fi» 0^ p«s rentt e I 
good bed for the goh. 

3 Tbe combbatioa of a dtserhenfetu 
agent appGed u a benadhneat preiatrt di»a 

nugbl be tbe procednre of chefaz bemoe h atui 

have not only tbe txqfriddal effect lie »-• 
icoamlde bat aa wdl all the adraataga d > 
CKXudbermt praaon type of dioiiag. 

4. Regardlm of the vial treatment, the ^ 
cal prindpla ao freqaently adicated b» 
mnft be apptkd If wcc ea af ol bail tmto^ ■ t» 
twnpreird namely nwrert aD bonii f= 

tamlt* t ed woonda 1 0 clean wnnnib 1) aaeTdc 0 

atmomatK deaDa ln g whh aoip laJ . 

e»d time the clean wwnada and keep iMno* 

and dean until beohng ccnni. 

5. Ooi diacnMwn d the local irea^ • 
horns should not mask the hnpJtsncc dl^'^ 
general manajement of p rima^ shock, hnaco' 
ceotration, toremii, ana aepA. 


dttUtnJr 

■4 tif WWnrat 
S^frallnrttol’^ 


byai Kiwiawi PO ~ ^ . 

Uh iDCTtTalwTffaflwiaMViltcrcqtf^^, 

iriatma- PogrfWy fa 


folUdMiBC weaU ks 

refeiewes 


H«arwLlIm t 


I*Kaxu, Cf ^'^^Ja T 

aJ J A* M 



A NEW NEEDLE FOR THE TREATMEN F OF SHOCK 
BY STERNAJ' INFUSION 


ROnCRT MOORC JONES, Lieutenant Colonel, M C , U S , Camp BrecLinndge, Kcntuckt 


C OMBATING shock is a major problem 
facing medical officers m the field of 
battle Whether the shock is due to 
trauma of gunshot, shrapnel, or baj onet 
wounds, concussion, bums, or hemorrhage, earlj 
breaking up of the “Cjcle of 
Dcalli as described bv Moon, is of extreme im- 
iwrtanco Tlie introduction of plasma or the 
alburnm fnction of plasma into the circulation, 
and the use of 0x3 gen and adrenal cortex extract 
arc the most effective means of meeting the 
piwlcm tliat hn\c been discovered to date 
inc work of kendnek and Newhouser in mak- 
ing plasma prepared from blood donated through 
he \mcncan Red Cross available for use in the 
a d ot operations, Ins undoubtedh saxed main 
,P’’h' ‘Anting shock from progressing to an 
imxcrsiblc sffige m manx of the battle casualties 
i he standard Armx-Navj package of dried hu- 
nwn pLasima is now packaged xxitli water, tubing, 
ml needles necessarx for restoring it, and ad 

nimislcrmg It iiitnxenouslv 

cause of the underlx mg pathological changes 
ha lake phre in shock, it is of the utmost im 

combating it be 
rnlml sjstcm The increased 

. nthclial permcabihtx, xxhich is part of the 

(mtcul/ caused lo'^s of fluids into the li^^sucs 
mnrent acssels, vith consequent hemo- 

, lured Wood xolume, and rc- 

tiomnn'^ plasma or albumin solu 

txDcrfJi^" the xascular sxstem cannot be 

'ck an 1 0° collapse of peripheral xcs 

nulc t'l of blood floxx in the xeins 

diTimi. jntnxcnous administration of lluids 
diL mvar”' P’^'^P'^allx imjxissible at times when 
I’rui U locantins, OLNcill, and 

t!r nnr'*^ 'I'own the feasibihtx of injection into 
order to reach the general 
^ uiinniT tlicse cases, and, in adults the 
urn has been selected as the site of dioice 

I' I'timi' of reaching the circulation In 

k r 1 « ,0 atianx The sternum is easilx jiunc 
' ^.P’^^’I'crlx designed needle Onee the 
!’ '■ Him i"' ^ ‘loubt of the fact th it 

M xfii entering the circuhton s\«ttm 
} - '' o'> '0(1 of, the patient do not disimige 


the needle easilx, as IS often the case xx hen it is m 
a thin xxalled arm x cm \Iso, concentrated plasm 1 
or albumin can be injected forciblx, with no fear 
of rupturing the xcin and wasting the material 
in surrounding tissues Taxon and Churchill, m 
describing the treatment of the bums resulting 
from the Cocoanut Groxc fire in Boston, mention 
the difficultj encountered in gixing intraxenous 
plasma, and deplore the fact that materials for 
mtrastcmal administration were not at hand 
Chilcott at St Trancis hospital in Txanston, 
Illinois, being unable to keep a needle in tlie xcin 
of a scxerclx burned patient, gaxe 12 units of 
plasma through one sternal puncture, xvith 
recox erx 

After oxer 1700 diagnostic sternal punctures 
done at the Unixcrsitx of Illinois, College 01 
Medicine, and the Cook Countx liospital in 
Chicago and after talking to Lieutenant Colonel 
Doughs B Kendnek Ir , at the Amix Medical 
Center in Washington, I) C, and using tlie 
needles axaihble for the purjiosc there, the xxTitcr 
designed a needle which he bclicxes is better and 
more easilx used for sternal puncture and fluid 
administration than is anx other axaihble at 
present (Figs i and 3) 

This needle is simple and can be made cheaplx 
in large numbers for inclusion in plasma and 
albumin packages for use bx the \rmx and Naxx 
in combat and oUicr zones Hie flange on the 
hub makes it easier to applx the pressure neccs- 
sarx to penetrate the anterior plate of the sternum 
ind ilso prexents slqiping of the fingers md 
possible contamination of the point of tlie needle 
I he knurling of the hub permits easx rotation of 
the needle in penetrating the Ixmc The smiph 
lock which holds the stxlet in place jircxcnts hs 
displacement and bloc! ing of the needle bx a 
jiarticlc of Ikwc 

The follox iiig tccJiniquc max U used in ad 
ministering fluids mtnstrmallx The p’asma 
albumin blood or other fluids a'e made rcadx to 
bcgixin The site for idministntio 1 usuailx the 
manubrium or the Iwlx 01 tlie siLmum opiv<itc 
till -d or ;d intirvpaci is dins, n ,^,,.1 the oxcr- 
Ixing stin IS charid x ith i.dire and almhol or 
an acitom alco] nl nv -auriil mutim T c s’ ,,, 
and undirlxing ti-sj,, ,,, jj ^ ^ ^ 


LI ' I ' I ‘ J ' I ' I ' I 'J ' 


I I I ij I I . I , I ,j , 1 1 1 , |. 

rWj(ofriph ot TKtJk for admloFEterkic plMcoa 

ane*tbeti«d vlthprocjUne. Tbe ae«Qe u Inacrtnl 
thiDo^h tKe tkln dovn to the bone lo the midline 
Then, with the point towird the hnd, lod nt an 
ijifle of aboat 45 depra with the aternnm, the 
needle b forced bto the marrow caTlty with 
pr etKj re and a rotary borlot motion. en- 
trance Into the carl tjUnamOy indicated by a db- 
tioct iewenhig of rcaUtance ai the anterior pbte 
0 ! the ttenmm b penetrated Then, to cbecx the 
preaence of the needle pomt in the marrow cavity 
and poMfbi) to open op tlcuacrkb and allow more 
rapia 5 ow of fluida, tne ityiet b retnmed, and 


in the cavity there will be mhofhtoodand 
marrow Into the rnlflfe, and from to > cobfe 
ctothneten ihoold be wilhdnwii Following thb 
the flakl can beadmiebtered ehher by drip or If 


fpeed b orfent b) fordbfc minge Injectlan Be 
catiae of the coagukbiUty ca marrow if there b 
ariv <leb> between the above anhitkn and fluid 
admi (ftratioQ, the atvlet iboold be replaced to 
prevent dotting in Ibe needle, and occailaiially 
it ma^ be necemry to inject about ro cubk 


cenllmetera of phveioJorical a Roe b) rjtrye ^ 
atait the flow »hea the drip method h t.>ri 
^hen Urge quantJtlei of floldi art gim ncri 
long period of ticne it U well to tht! 

the Ttladty of flow Kmietlffics tenh to hrmw 
with time, and that thb iaoeue thoold be oo- 
troUed t prevent dtobtoiy embaiaMm 

Ulhtg the above method with the necdlr a:; 
seated, medical cf&cen of the Peat Bcapoil trf 
the ayth EvacnaUco ILwpfta] at Camp Breda- 
rid^ Rentodry with no p mfc jm njeona 
with itemal ponctorea, ha e had no af iciirr 
a ith the admmbtratkn of floida. 

Becaoae of the a*e whh whldi h caa be wH 
and tna nbetnred, K b befitted that thi rrri£e 
dcacribed for oae in the Intnitonal admkb 
tradoo cd fluids aonld be a vabable aid b 
treatment of shock in the cranhat to^uits 
tai drfibn emergesdea. 
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A STUDY OF extracellular WATER CHANGES 

IN PREGNANCY 

LEON C CHESLEY, Ph D , Jersey City, New Jersey 


S LANDER and Pastore write “The weight 
pm during pregnancy is out of proportion 
to the weight of the products of concep- 
nnpti, j approximately account for 

This excess is un- 
doubte^y mainly due to fluid retention not only 


tkt ibeTp ^ Experiments have aEeady shown 

thatWre^w T ’ ^ reasonable to assume 

flmds ” Obser^^i'’“'''^ tissue 

Posmon are with this sup- 

(b) the Simnli °iarLed postpartum diuresis, 
arlv nl weight loss m the 

coniPon'Srthr’t^"'^ flaccid 

T^apI j. 1_ _ 


material and methods 

The total number of patients studied was 442 
these were in 2 groups 

I Sixty-seven patients were taken at random 
froin the antepartum clmic, the only selection be- 
ing for patients early in pregnancy who were dis- 
tributed over a wide range of body weights 


™ circulation but also in the tissues THk; pregnancy who were dis- 

would indicate that approximatelv ffi of body weights 

Wight mcrease over the nonpreg^ant weight m tboi^anate available water were 

due to fluirl v^_ , eignt is made on the day of selection anH wprA ,,4 


» to b. acc'S; SEoloWalrLTli™ 


uixjuLa^autiLe avaiiaoie water were 

made on the day of selection and were repeated at 
32 to 35 weeks of pregnancy In a few cases 
third measurements were made antepartum 
2 For a tune, all dime patients were routmelv 
given the t^t at the 3rst to 33d week, and re- 
puted at the 35th to 37th week of pregnancy 
These patients, totaling 375, are mcluded m the 
pj-^ent study A few of these had third tests at 

The patients were given 1000 milligrams of 
sodium thiocyanate by mouth and were instructed 
to save all unne until the fnll <Minr\n» /. 


sentH m bi, ^ ® above that reore- 

pregnancy has not been 
blood of 

Analyses of -nr v,*? blood volume increase 
vio Jy nonspecifi? P'^ancy are ob- 

for the mrasnr!^’ °ob available a method 

ever, there arp water How- 

Siter determinmg the extra- 

wlipiKo^ 41. _ ’ least roughly It is uncertiim 


-— o 44444,*^ wucu Lne urine collection 

was completed and a blood sample was taken The 
urm^ loss of thiocyanate was measured 
Thiocyanate was detenmned m dupheate in 
semm and i^e by a method desenbed elsewhere 
7 k '^o'oplcteness of urme coUection was 
checked by measurement of the creatmme excre- 

Qi" 1 ’ ^Teters and Van 

Slyke) men considerable volumes of unne ob- 
viOTsly had been lost, the test was discarded 
f available water was calcu- 

ted bv nivirlinor iVio cor^,» 


water aTwi cletermi^g the extra- The thiocyanate available w^er^s poIp. 
whether the water mcre^e^innoim r lated by dividmg the serum concentration of 

f confined to the extra^nl.r cn P^'^ancy thiocyanate into the amount of thiocyanate left 

quentlv slinJc and even occult edema fre- 

rtrace'uutr ^teVM 

lar water tfipn u Measurements of extracellu- 
laformation about yieldmg some 

I" tbe present pregnancy 

^Peated P" reported the results of 

able Water frm thiocyanate-avail- 

water) m n lo. equivalent to extracellular 
availablewato,?^^^*^. P^Pents Changes in 


-urmary excretion) 

The quotient thus obtamed represents the volume 
of water in which the thiocyanate is distributS 
With minor reservations, the water so measured 
is extracellular (Chesley and Chesley, 1941) ° 

results 

water gam up to 34th week of gestatwu 
At the tune of the first measurement of available 
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(■Ttraje 34th) Ovtr thh Intcrv»l of 16 

WTtii (avera«) ihc mean rate of AvtSai^K water 
gain waj xS mllEhtcn per week. In the 10 
pntfcnU fint daie at iij-' wwti («vmw) tie 
meanraleof watergalnortra ii wrekpenod vu 
loi mflliliten per w tek . 

We (6 7) hare prenooilT found tiat about A 
of patients in tie Wt 6 weeks of pregnaacj vtd 
hare aboonnallr high valoes for a -ambie water 
I-e. edema— frank or occult— b present Si^ 
padents nu\ be cooaldrred to have gained more 
than tie nonnal amount of araBabie water be 
caose (1) tbeir rohnnes of avaOabie water arc 
comderably greater than the verage Dormal 
(s) they very Irtqnenlly licnr edema (3) a high 
proportioo oevdop tie prfredamptk: sj-odraDe 
■od (4) they Aaw an tamsmlly large loa of 
BTaQable water in tie first 6 dayi poftxurtam. 

Of tie 67 patients ctodled 14 cr so^ per cent, 
had gaioed so much water betaeen tie fint and 
sccood texts u to fall Into the abnomnl rai^ 
Of these 4 cases, 8 developed pre-edsmpala. We 
■ban consider tiw 14 cases Kparxtdy and *h«n 
regard tie rcftntning 53 patients as hanztf gained 
Donoal amoonu of avaDable water For tltae 
Dortoal patients the Trage rate of gala to aval) 
able water wu 157 mfllDIteis per week. Six 
ihowed a pilo of o to 50 mfllHltm 5 a pin of 
51 to 00 mOUEten, 16, of to to 150 mlUJUten 
trofis to >00 nlDintiwt, 9, of 10 tosjomSD- 
Lters, 3 of >51 to joo mSliiiten and > of 30 
and more mmihteTa. lie msan was X57 nuU- 
Uten standard deviatkn, 75 mllHBters mode 
136,3 mninhers Qwdkn lu mlllibteTi. 

It wonld seem reasoosbie t soppoae that the 
rale of water ictcnlkn actekrates as peegnanCT 
progresses In order to determine wbetier Iha 
ocenrs. tie data for tie 53 Dotmil patients have 
been rartier anatTicd (1) In lie 7 patlenU 
first measured at aboQt seeks tie aTciagc rate 
of water gain b 54 mlUIUters week, perfaana 
iodicatuig a iligbtly krwer tale of gaii in tne 
cuOer wwis of pregnancy (a) I\'hen tie second 
raeasnranetit of TsOable water was made at or 
before tbe 33d week, tbe average gain was i4i 
miUilitHi pw week. In potients whose second 
mcajarenjent was made at ^ 33, 0^* weeks, 
tbe verage gain was 164 muhlitas Thb mlpt 
point to an increasing rate d water gain In thm 
later weeks WMc tbe* dlffoences 1 strofgam 
won slight. It most be remembered that they are 
mlnlmixed bj tie king intervai be twe en testa (a 
erage 6 wt^ ) Tbe dlllerenca m water 
gained arc qtdl definhe, 

Comparing the weight gain with the wafer ^in 
in the 53 ormal pattmta, we find that lie average 


weirtl gain was 6 67 kflogTam^ aai o „ 
ava^ water gain of j 51 kOe^tain. 
avaflable water added aemonts kr it m rr-f 
of tie weight incretneot. 

In tbe 14 podenti who had ifaHnolh- 1 a 
proportfcoa of avaltible water in tbe »e«*d tnt 
at tbesrd to 36th week, tic averaje rate cf ne 
in water wu 401 mUEEters per week-trsi^, 
half tines that b tbe norms] patlmti. Tbe tin 

a « » eigh t gab wu a. 1 7 L ikgT^ and tk m T 

able water added made op 77 !«• ftai d it, 
arbfat increment 

If we a am me that tbe avenge nwmd rated 
available water gab b abnot 150 ndiEBtcn m 
week for tbe first 34 weeks, then tlbeodifi^ 
time the total i ncre m ent aonld be jjm db- 
Utns. Tilth certsb imjooible asnmpoam u u 
tbe sutm at u wedu, thb an be accan id W 
ufoQows (i)Thefetnsatighssbaatiixo|nrt 
(Slander) and tfhsarallabfewatsbejoprTcnt, 
floo millufters of tie water measora Is b tW 
fetus, (f) ITk snudotk fiuld oald siooest tr 
■bent isoo mDEUlcrs (Beck) If half cf Llils k 
Included b tie tne as prement of iralhlile vats 
(Cboley and Beqt) tba anotis to 
would beacroanted for Cl) ^ 
gained as moeh u oce fraas (asesra ttm 
oterine weights given by Reynoidi) Pnhips u 
modi as 300 mOlOhos of svallaUe water ine*d 
be foond nert (4) The bmaie fa bJood rtkar 
occuff faig dnrtng preg na ncy rtadao lu oiieTun 

at about the 34lhwt^ Taking tie data tfTWv 
aco and uao^tes which show a gab cf 
liters cf blood per kflegram of eight, and sj^J 
Ua ihtrm t a 60 Lilopijn raUort who p*» * 
k^^rams up to <ht« inne toe hi iraw b tk* 
volome voM be 1740 nulULtm odeg lb t ; 
per cent water content ef Uood b bte pr«gai*7 
u found by Oberst and Pba^ tti tmb* ■ 
blood would contab 1440 mHIHilCTi “ yiW 
which b Included b the roeiswietnent d 
water (5) nnaHy Goedimit and Ls^ 
(oui^ that a decrease b senffli protetn cf ita '^ 
per 00 milliliters wHl result fa as noorw • 
available water aBwuntmg tej 
the body weight, ilanr wTitenhaTe heirl^ 
b pregnancy lie serum proteha do dea^ 

JostaboQt gram per ICO mIUnitcrj(Sua«b 

a 66 VDc»ram imtient, thb faO« ndgto ^ * 
annt for an available water 

JOO rnsrato,. Tbj- 

j 40 minihtCTS, u compared "5 " t— iW 

5 iS nJffimtn obuiri br alnilloi W 

IVCTMO mcajomi ntc plfl- 

lie ol .rAl* „ltr lo ' 1«*»^ 



iv-mpFS in pregnancy 
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" rate OE gain in 
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TATE ■• 

„ ,rater-ml P« 




0£ the 56 

,„ the last 3 »' -> ':^b,“e S« Te 38 * 

p,uanu "X „>> 'foslYa wt'- 

iillev Ita 34* aant,te^ 

"“’' “lil 'Pe*aP* ,"‘Yn Ve BM 

U\een tes“ Pirown vre g 

latcd I'dh . impe'i'^^ „rrpc;ted that the 
often occurs ^ Pastore ^ugS , i6 


lactors, vrhicn seem m ---- m pr'=E““-:;; ^ 

water retention up to ^Te m further w 
would no longer seem to p ^pr 

lelention After the d^d^^^^aer), 
mately doubles m , . „5 of the added a 
much more than 600 mill Piesumahly 

able water is to be foun f_autes to the ex 
rest of the water gamed “nt^ tissues 
cellular hydration oi yr *. appeal^ that 

Prom the data m Table II somewhat 

average rate of water gai 


to io>4 pouna^ 4 .. ^ 

:ag<^ ' .nr rate OE GAIN Oi 

^ nr _-the average ^ p^gnancv, 
t'a'B'LE titatf'R in I>ATt» 

AVAlLABt-E tNT 5 IGHT^f: 22 L=T== 
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than 
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vd|litg^ Some of iba nu) be kxt In tbepre 
labor uTrigbt k««. 

RfUJUn ^ TtUr U eti^U imI h laU 
fftpUHCf l\ e hare ibtnm In a pfc ^ 'i o^ paper (7) 
Oat tberr fa verj little correlatjon b tt i u r n the 
Itiln In anibble ntcr and the vetfht tocranent, 
opcdaHy In tbe hat to oC prcnaDcy In 
half of the patknti ittidled, the ye t^ t o^ arail 
able vater added vai gmtrr than the locmae io 

bod) vd^idit brnpcTccntafallcaaeathepattenia 

/<n/ "rrifit whOe nhring erai?^^; cu/<t Thfa 
might be rtplalaed b s vaji (i) Poatlbh the 
penneablLty of eertahi ceQtUKnMaaapnxnancy 
pio gi fei , >0 ai t admit the thiocyanate ibta 
gir^ an appamit laoBue in ertnceUnlar «a 
ter (i) Tbertroa) be a ahiil of htfacelVntu-'wa 
ter oot into the rrUaceQciiar tpace. Sneb a afaift 
fa beUered to occirr b tarrmia OIcPhaQ) and 
may oemr toward the end of normal pregnancy 
amotAiT AXD covextmos* 

Repeated raeaaaremaitj at thiocyanate a>aO- 
ahle water (rooi^y ertractiVular walei) arete 
mode in 4jp patma at duTereot times In preg 
nancy raogiog trom the 8th to 40th mdL. 

Tim leq ned to be a fnduQy taeloatlDg 
rate of gain in trailable ariter 
Tbe total giin (a iv^Ibhie vats up to tbe jath 
week ol gestatloa arenged about < Ihere. Thfa 
can be tce o mted for 00 the basfa ot certain Uc 
ton knoim to be operative b norinal prefnancy 
Aher the 3*3 wrei, there was a grollv fav 
CTcoaed average rate of vaQabie water gain. 
PracticoO) all of thfa aeetoed to l e pnacu t Inalra 
tloa cd the catemal tmaes. Sach water gab oc 
cirrred de^Ue tbe iact that certib fadon oper 
atl« in carikr pirgnincy now seemed oppoaed to 
farther water retcntloeL 
In the bst wrebs of prernancy many padents 
lo«t water This loss may be correiatea with tbe 
well known jweight loai often occnntnc )i«t be- 
fore ddhrry 


Tbe total gab b avattaUe witfT ran Qtdu-I 

to Trage about 6.3 Dim. cf wliii , , 
Utm as measired, are t he looni fa it tm 
ceptJoa product 

HT-dralion of the matcnul tfana irroitT t 
oenuTTd. Tbe trrragc weigtit of water Ibn rrn 
sented wai 5, to loM pomidj. «<■» ef tMi rut 
be lost with tbe prehbor ngixkM. ‘ 
There fa not a dose cmditiw Letwtra *rjM 
gab and avallaWe a ter gab b hit prrtta*:! 
In half the caaei, the aeigiit ef water pbH*a 
grrater than tbe aeighi facrenwoU 


JUTE* recta 
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INTERNAL FIXATION IN INJURIES OF THE ANKLE 

HAROLD G LEE, M D , Boston, Massachusetts, and 
THOMAS B HORAN, M D , F A C S , New Bedford, Massachusetts 


AMONG the injuries of the ankle, which are 
becoming more common as a result of the 
r-\ general speeding up of heavy mdustry 
JL \-and the popularity of wmter sports, is 
the senous complicated fracture or dislocation 
that presents a problem m treatment In these 
cases the ideal conservative methods fad, not only 
because it is usually impossible to effect an accu- 
rate reduction by manipulation, but because 
there is no adequate means of external fixation 
These mjunes, then, fall necessardy into an oper- 
ative group, requirmg open reduction and some 
form of mtemal fixation to mamtam the corrected 
position It IS the purpose of this paper to clas- 
sify those mjunes that are operative and to de- 
scnbe methods of reduction and fixation that 
have proved to be successful Such operative 
treatment should be undertaken by only the 
highly qualified surgeon 

Operative reduction, when indicated, should be 
ramed out as soon as possible, preferably withm 
from 24 to 48 hours after the mjury In the inter- 
val, in order to prevent swelling and the formation 
of blebs, the ankle is kept bandaged, elevated, and 
immobilized by means of a molded posterior 
splmt of plaster 

tracture of the lower end of the fibula 

The lower fibula may be fractured as the re- 
sult of forcible external rotation of the foot or of 
turning the foot directly outward on the leg The 
astragalus as it twists m the joint mortise and 
stnkes against the edge of the external malleolus 
^ the sheanng force that causes the fracture 
ouch a fracture is the typical injury received m 
skimg when the point of the ski, turned outward, 
matches m the snow, and the skier pitches for- 
ward, twisting the ankle 

the fracture line is usually oblique from side to 
either runmng from a pomt slightly above 
e top of the astragalus upward and backward 
or a distance of about 2 mches, or extending as a 
ong fracture line with its center at the jomt sur- 
ace Operative indications should be recognized 
'^ctures of the lower end of the fibula under 
a following circumstances (i) m the short 
^ ique fracture when the fibular end is displaced 
u ward and backward with accompanymg wid- 
*^g of the joint mortise, (2) m the long obhque 


fracture m which the tibiofibular hgamentous 
structure is damaged, and the fibular fragment 
rotated backward and outward with accompany- 
ing widemng of the joint mortise (Figs i and 2), 
(3) m fractures with irregular serrations of the 
fragments that preclude ahnement by manipula- 
tive measures (Fig 3) (An attempt at closed re- 
duction may be made after the ankle has been 
prepared for operative interference, but it is sel- 
dom successful ) 

Technique of operation An mcision is made 
over the fracture directly m the long axis of the 
fibula The fracture cavity is cleaned out The 
fracture is reduced, the amount of force neces- 
sary to effect reduction bemg much greater than 
the size of the fragment and the degree of the dis- 
placement would seem to requue A long vital- 
lium screw is mtroduced through the cortices of 
the fibula and tibia, the exact direction of the 
screw dependmg on whether the outward or the 
rotary displacement is the offending factor (Figs 
4 and s) A plaster boot is applied with the foot 
straight and at the right angle to the leg 

TRIMALLEOLAR FRACTURES 

The trimalleolar fracture, consistmg of frac- 
tures of the posterior tibial surface and both mal- 
leoli, presents no problem when the tnangular- 
shaped fragment of the tibia is small m size On 
the other hand, when a large fragment is sepa- 
rated which, m turn, disrupts the glidmg weight- 
bearmg surface of the tibia, it is difficult to reduce 
the fracture and to mamtam the fragment m the 
corrected position The poor end-results in this 
type of fracture are well known (Fig 6) Dis- 
ability IS particularly marked in women, who are 
most likely to sustain this fracture, because of the 
fact that when high heels are worn the weight- 
bearmg line falls through the postenor half of the 
tibial surface 

Operative reduction with internal fixation is 
indicated when the postenor tibial fragment in- 
cludes a quarter or more of the tibial surface A 
method that is apphcable to fresh trimalleolar 
fractures is the following 

Under fluoroscopic control and with venfication 
of the position by “spot films,” a long, sharply 
pointed and beveled Steinmann pm is dnven mto 
the postenor tibial fragment, to the outer side of 
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tbe Undo tcfaJlk The pin b baerted at a 
a][|hU\ opaard anfle to roU ta tlippiAg «hca 
prenaire b applied in redudne the fn^nxiit Re 
luction tsaccTxnpItihed od (be fnipoent held I 
poutMQ b\ cocflai oi the ptn. 

A abort ackwe b made oa ibe a terW aoriace 
o( the ("ba mwnal t tbe antmor t bhl toidoo 
and t the beat ic%e{ for tbe laaertna cd arre« 
Sm&U ddU hoka re made throng th lover liblal 
abaft aod tbe poaterior fnf:iaeai, (he Ubw beina 
drilled firtt at poi t dctemiioed by the lue « 
the f ra gm ent If there b an (raeatkm aa to 
whether tbe fra g me n t has been drtlied prcn>eriv 
thioroacopk taualization in two dbmetera ■ ad 
VMabte. A acre* b then tnlrodaced In order to 
permit cloae ppro cmatbo of tbe poatenor Iref 
roent tbe wrew uaed ihould be nnc ahouldered 



Tt) 4 ttniorUaci <a the Wr« oUjqDC tracUsi* ikm 10 
Fiaor* 


DOLT the bad, nr IbedriD hole b theaUmreeT 
ter aheadd be enlaiTPd to reraft wubf tk 
a cj ew Aa tbe acre* b belnf it^teard, cart me 
be talent note abes tlx redortka hrspipletr 
otberaae there b daiw oI nrtmtag the b^ 
ihrtada In cwiun lag the ligtleitfnf rncm 
The Irartore K then treated a» one « the T^i 
t -pe and if pcedhJc redwtloo b tttccrilpbd 
by the rowtbe tnaidpulalKt metbod. UVi t*r 
frarture b o< tbe irreducfidc t)pe tbe tsitTrf 
tJbbl bcaaioa b enlarged, nd tbe rrdnrtrt h 
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completed according to the technique that is de- 
scnbed under the section on Pott s fracture 

A molded plaster shell, or a circular cast, is 
applied ^ith the foot in the position of inversion 
and at the right angle to the leg (Fig 7 , a , b, c, and d) 

ERACTURE OF THE ANTERIOR TIBIAE SURFACE 

A fracture of the anterior weight-bearing sur- 
face of the tibia similar to that of the posterior 
surface, in which a wedge-shaped fragment is 
broken off and the foot displaced forward, re- 
quaes operatn e reduction Particular care must 
be taken in handlmg this fracture, which is prac- 
tical!) alwa)s of the comminuted t)pe (Fig 8, a 
and b) 

Technique of opcralwn An incision of sufficient 
length to provide ample exposure for inspection is 
made on the anterior surface of the tibia, internal 
to the antenor tibial tendon A long pointed 
Stemmann pm is dnven into the anterior frag- 
ment, b\ means of which it is manipulated into 
position and maintained w hile drill holes are being 
made A small drill hole is first made through the 
fragment, its site being determined bi the size and 
displacement of the fragment, and then a dnll 
hole IS made through the lower tibial shaft A 
screw IS inserted and tightened A plaster boot is 
applied m either one or two sections, depending 
on the amount of sw elhng that may be expected 
^ the comminution is extensu e, the foot should 
be immobilized m the position of slight toe-drop 
m order that the weight-bearing line w ill he back- 
ward and thus facilitate early use 

fracture of the internal MALLEOLUS 

Occasionally in an isolated fracture at the base 
of the mtemal malleolus, an obstacle to closed 



\ 


Fig 6 A typical poor end result from conservative 
treatment of a tnmalleolar fracture, showing displace 
ment of the posterior fragment and arthntic changes 

reduction is presented by a curtam of soft tissue 
that IS interposed between the tibia and the frac- 
tured malleolar surface (Fig 9) If such a fracture 
IS not accurately reduced, a fibrous union takes 
place, causing the area to be tender and painful 
and the joint mortise to be unstable 

Operative interference is required to release the 
fragment from the tight offending curtam of 
periosteum and the hgamentous band Once the 
fragment has been freed, it is surpnsmg with 
what ease the reduction is accomplished and the 



a b 

fra ^ ^^ntgenograms sho\nng a, afresh tnmalleolar screv\ alone in position, d, the end result 7 months after 
lac, b, the Stemmann pm and screw in place, c, the reduction 


. poutiOB OUXD 
doctke, Uw nalkokr fnfDinit b lo tlic 
tlb(& b> aieua o( » ctnank cxtgrit snort, «hkL 
b 6nt ctmed troaod tfa« fnipontt ud tbeo 
pUMd throa^ a drill bok ra tbe dbb. A phtta* 
nxt s applied witb the foot b the poaliko of 
allgfai Tana and at the rigfac anfle t tbeleip 


TOTT'a TJLACTCaX 

One obstacle to the mhirtloG of a P tt a frac 
tore bs tbe rootbu aanipolotl\T oetbod b the 


lolerpoaike td a cortihi of aoft tiaoe Mnn 
the inner toaDeolar irtcDetit the Tha 

cscnpUeatkc hu iost danwii 
Another obaUcie to redvctke b thedalecabf 


pcatniortibiLaJteodcn(F1ft. !0 atndba^n). I 
a htcture that b ecoplkalrd bj thh iSt- 


locatJoo maj be treated u toUort 

An iooskn b nude bekw the ioaer msBnha. 
The UJiala pcatimii (nidoQ b relojed [ran le- 
taeni the articolar furiaos of the afira^ibi of 
the tibb and the displaced aatapha h rrflard 
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Hp n \n irreducible Pott’s fracture due to displace 
incnl of the postenor tibial tendon 

to Its normal position Torn ligaments are care- 
fulK repaired to prevent a recurrent dislocation 
of the tendon Following the reduction, a poste- 
rior plaster slab and a pressure bandage are ap- 
plictl to hold the foot in the position of slight 
equinotarus 

SCPAIO\TION OF THE TIDIA AND FIBULA 

\ separation of the tibia and fibula as the result 
of the tearing of the tibiofibular ligament maa 
occur in conjunction with a fracture m the region 
of the ankle or as a separate entitj The recogni- 
tion and treatment of this lesion arc important, 
liecausc of the disabihtj that ma\ ensue from the 
ihsrupted relation between the astragalus and the 
tihia b\ the widening of the ankle mortise 
Internal liaation is the best form of treatment 
a Kirschncr wire, cut with threads, is drilled 
through the tibia and fibula, as near to the joint 
as possible The holes in the skin are enlarged to 
I^rmii ihc insertion of two ferrules equipped with 
ttiumb nuls for tightening (Fig 12) If traction is 
oeeded m managing an accompana mg fracture, a 
C'un splint IS used, witli the ends of the wire 
'aning IS attachments for the traction (Fig ij, 
a and hi The traction splint remains on until 
onion IS sufiicientU solid to permit the remoa al of 
t'aation and the application of a plaster 

r\R\TioN or Till lowLR tririiasis of 
T ilt Fintua 

'^P'phascal injura, the fragment is ro 
c^i backward, aaiUi the tip of the libula acting 



1 ig 12 Separation of the tibia and fibula, before and 
after reduction 


as a fulcrum, and it occasionalla takes aaith it a 
jagged spicule of bone from the fibular shaft 
Reduction ba closed methods is preaented both 
b> the fulcral end of fibula and spicule of bone 
The displacement is easila corrected after oper- 
atiam exposure of the fracture A chromic catgut 
suture IS used to hold the fngment in position 
The ankle is immobilized in a plaster cast w itli the 
foot turned a shade inward Care must be taken 
not to tilt the fragment outaaard at the cpiphas- 
cal line b> ina’erting the foot too much (Fig 14, 
a and b) 

RECURRENT DISLOCATION OF THE FERONEAL 
TENDONS 

Recurrent slipping of a peroneal tendon oacr 
the lower end of the libula is accompanied ba an 
uncomfortable jarring snap from which the pa- 
tient seeks relief Tlic undcrlj ing patholog^ in 
these cases maa be la\ ligaments, a shallow grooa e 
for the tendon, or the presence of a supemu- 
mcrara tendon that lies farther out beneath the 
tip of the malleolus than do the other tendons 



1 ig II a, lift Siimralion of tliL tibn and 1 liii'i a • 
iiatcd Tilth comminuted fracluri^ of tl c ulna and litpiita 
before rciluctmn b \ftir rialuctioa 
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4- ^ 8 fp « r» 4 t oQ e/ Uh bMO !be &L«U. b«:i ud rv- 

Utioo ol tfaa fncEEteot tf>d>dti b<M (nmibc bbokr 4«/t, od (mcH 

tt ti>e toot. Tbe cosloar tlir L/w prrvcntj inlBCtjM. b, 
ljKl-rc«tt 1 ^ Id( pncticilr rniml jofuL 


Operative repair h hidlcated lo recurrent dit- 
localjacs. In a caK In «hidi A nrpertiamcnm 
p er ooe a l tendon wai fcmul to be dklocated tbe 
loUowinf tedinique vu carried out 
An hKiskiD rms made in tbe direcUoa ol the 
loof udi ol tbe per u ceai loogpt- TIk wpcrior 
retmacnlaoi tu focmd to be rtidImenULi> mr 
rov riiLB, lod raptured at hi rtadiiaeet t the 
fibab. An accenon perooeiJ terwdoo oocnpa 
itbie in Btt to the peraoeua knfia, wu l>'init m a 
chatknr groove Bca tbe tin the fibula. To pie 
vest recnfream oi the djuaatuo, tlm arceiaon 
teockn vu find attached to the master tendon 
both abme and bekra tbe malkohia The ihK 
nacahim wu repaired and reinforced by a tllp ot 



Fif s S'TfaM of aprmiBcmy pcratK^l leadoau 
■^•mflhcoQt ud Am aM Ihtlmeia ^ tbe fltialxmiJ 
dw U per M U TT <d tfa* dt^bued leacVn 


the crucial e CTtnal UgacDcot. ApUtlrrloot u 
apf Ini with the foot at the riithi aniie t theWf 

aiwiinaUght -ana (Fit 15) 

Tbe patient wij abie t ttwrae dfinf h the 

foliowln* winter 

trm-aviE 

Tbe wcvre heatke of the baymau eaati 
oader operalnr nanagcisent rnalx h pmUe 
for ow to be rerDoed earl> tbwebv toatfridlj’ 
iboTieninj tbe «m iVecetii period 
beortog b a lax aiore aibfaetory means of rn- 
okot ax the retuni cd fsncticn tl«B the 
ty« cd heat tod crrt'egc, althaujch ia the pro- 
rare of roetrabdkalloni t eight-headex 
bKbenpeutic rmaum nov be tued. 

AaiooD the wound has healed od hDelhe 
foot b stilj I tbe protective dieiiinx. the palJetit 
on V begin t bear neigh t with the aU cfantrhn. 
Fufl aeirht hearing mav be resunjed b lUul 4 
meeki foJ lorn mg recurrent cDOocaUnfi cf thepmj- 
oeal leodon orfract re* 0/ the htcrnal biIWb« 
or the kwer cod of the fibula. I IbeothrTljpe* 
of injurie*, full we ig ht bearing b powJble *t 
tbe 6Ui meet after the inkiTy If the £arl*ia 
ha T been c o mm inuted, fnJl aright betraigib^i 
not be ttctnpted for from 6 1 Saerix 

The screw should be rtmoNfd b ail cue* 

union b ranrJcte. Local aowthesb mr le ovd 

In this lam e iiu TC. 

trim vxv 

Tbe accnrate reduction ihst a ejsentiaJ t ^ 
taccesdoi UeaUnent of fajnrie* arwmd ^ 
canflnt be obtained by consenstlre mrtw* ■ 
cerUia complicated /ractcre* and dakal^ 
These case* fall Decetwflr bl s gnajp. 
craire* not ools open redtwtkcuUrt sLo 
form of bicrnal fiatioo. It b In^rrUnt 
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operative indications are recognized promptlj’’ 
and that manipulative treatment is avoided 
A classification of those injuries that require 


operative treatment has been presented, and 
methods that have given excellent results have 
been described 


THE ELECTROENCEPHALOGRAMS OF MONKEYS 
FOLLOWING THE APPLICATION OF MICROCRYSTALLINE 
SULFONAMIDES TO THE BRAIN 

HERBERT JASPER, D os Sc , WILLIAM CONE, M D , ROBERT PUDENZ, M D , and 
THOMAS BENNETT, M D , Montreal, Canada 


T he suKonamides have been prov'ed to 
hav'e a direct antibacterial action when 
applied to contaminated and infected 
wounds m general, and should be of 
similar value in wounds of the brain if undesirable 
side efiects do not contramdicatc their use 
A number of histological studies (2, 4, 5, 6, 10, 
12, 13) have been reported which show that the 
crjstalline compounds placed on the brain or in 
brain wounds acted as foreign bodies, caused in- 
flammatorj reactions, became enejsted, but fi- 
nally disappeared complctclj, Nerve cells, m> elm 
sheaths and neuroglia, adjacent to the compounds, 
showed no changes The mflamma tors' reactions 
produced remained as local ones and lasted only 
as long as the drugs remained The intensity and 
duration of the reactions about the compounds 
vaned onlj' vsith the amounts applied and the 
solubility, which influences the rate of disappear- 
ance and therefore the duration of the reaction 
In treated wounds the late end scarring was no 
more intense than m comparable wounds in which 
no drug had been implanted From the histo- 
logical studies alone it seemed that the use of 
sulfonamides m potentially infected or infected 
wounds of the brain was justifiable, in spite of the 
transitor> reactions, if they w ere used in modera- 
tion 

The first communications suggesting that more 
circumspection was necessary than the histologi- 
cal studies had demanded, appeared in 1942 
Watt and Alexander reported 5 patients who had 
epileptic seizures following the application of 

From the Department of Neurology and Neurosurgery McGill 
^^crsity and the Montreal Neurological Institute. 

^is study was earned out with the aid of the Subcommittee 
Assoaate Committee on Medical Research of 
National Research Counal Ottawa Microcrystalline sul 
lonamides kindly furnished by Smith Klmc & French 


sulfathiazole to the brain Pilcher, Angelucci and 
Meacham pointed out the epileptogenic proper- 
ties of sulfathiazole when applied to the bram of 
animals and warned against its use NaSziger 
had I patient who developed status epilepticus 
following its use on the brain 

In 1940, Professor Adrian stated that he had 
carried out electroencephalographic studies on 
anesthetized rabbits after sulfanilamide and sulfa- 
p> ridine had been applied to the brain He found 
little effect on the electrical activity of the cortex 
after sulfapyndme and slight depression after 
sulfanilamide At this time he had not done ex- 
periments vv ith sulfathiazole, and sulfadiazine was 
not yet av'ailable 

The purpose of this communication is to report 
the effect of the application of sulfanilamide, sulfa- 
pvridine, sulfadiazine, and sulfathiazole on the 
electrical activitj' of the brain of the unanesthet- 
ized monkey, when these various drugs were ap- 
plied to the surface of the uninjured bram and 
when injected into severely damaged brain 

A THE EFFECT OF THE APPLICATION OF 
SULFONAMIDES TO THE UNINJURED CORTEX 

Experimental procedure Four Macaca mullata 
monkeys were used for this experiment, one for 
each of the drugs to be tested MicrocrystaUme 
preparations of the various sulfonamides were ap- 
plied to the cortex 

The entu'e procedure m each of the 4 animals 
was earned out under aseptic conditions and under 
local anesthesia with i 1500 nupercame The 
monkeys were restrained relatively painlessly m a 
special holder 

Two holes, 6 rmllmieters m diameter, were 
made m the skull about 1 2 millimeters apart over 
the motor and sensory areas of each hemisphere 
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Fif DtdjTKocfptakurma uka Uli tafxilv t ha r u da frm |^ «ra«-tmntl 
mo aaoi)<tml cortex, mou^txaeoKt ircodiBji Inxm Vh ud dffM anmxj-eMor 
rrpeo*. a^tUntUgad* mKraortUb tn •rr^cd ec cortex bcMtk Hrctndo •■ 
bnoopboe Note mhaesce ol snnaaw ck«a?e D maple rtcsrdi (kfcrr • 
nuatot j<ah«T W>m. » alooto) ad ^ Ulto kmn) toaqmjril 1 llxct«\ra 


The boles were then threnied- A drefc of dor* 
WPS ronoved Qoder each hole sodavuculsrtreu 
of tbc pa-«nchiH>d were pn^ed is irvcnl 
places «tth a Deetfle with care not to Isjuie 
the UDderijin/t coctci. Then threaded Iroate 
plup cam'ln* sealed tfl rerekctrodei were sa ewed 
into the skull and ekctroencephalngrapblc irac 
b«s.ne taken t serre as coairoL 

ttTien the ccntrol re co rd was coropletcd, ooc 
phtg was removed cf\cr the rootne area of one 
bemtfpbere and a mjcrocrystalllDe preparation of 
ooe at the salioDamkies to be tested was pphed 
throush the doial openmt t the surface of the 
cortet. The phifi was immedutelj’ replaced and 
clectTDencepttalogTipbk recording was begun at 


oocc. AsweUastbecoolrolrerord.bd'orefppC- 
cation of the drug tfa aloraltaeenu renwiloga/ 
ibeekctTxaladivit) from the of^wxhenntiotol 
bemkpberc also proa-lded a coollmicsa n»trcf 
The recoediBCi acre ctaotimied at varying ider 
■ais od tip to 14 hours If thej had ihosa o* 
eawience of chanjre- 

RatUls tf U awf jmW n^*a if tic 

emit I sJfmiUmtJt There was DO ctaare la 
the leclrfcal acthritj of the cortrt st aur tto 
within the 14 hours thk animal aai n odjed (P g. 

) There was Docvideoct of etoiidrprefdDO tn 

the ampUtode of the oormal rhrthrm. T assJ« 
that an adinaste amount of the dreg tad 

apfjsrd farther appheatiOT were made sner » 
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Fig 2 I Icctrocnccphalogrim'; nkcn wilh liipolar electrodes from pn arachnoid 
o\cr uninjured cortex Sulfapxridine ms applied hcneith electrodes on the left side 
Note absence of change in records g (after 4 minutes), j (after 2 hours 20 minutes), 
and 4 (after 21 hours) as cnmi>arcd to control sample / 


hours, and this time microcn, stals of sulfanilamide 
Were placed in larger amounts than used initially 
beneath each one of the electrodes over the right 
hemisphere, whereas thej' had been placed on the 
cortex under but one initialh Still no change in 
electneal activity from this region was observed 
though recordings were earned out at intervals 
O'er a period of 4 hours 

The animal did not seem to be much disturbed 
b\ the procedure and was allowed to survive for 
experiments of other t3'pes 

■2 Suljapyndtne During the first 10 to 15 min- 
utes following the application of sulfapyridine 
there was a slight depression of the normal activ- 
ity of the cortex as compared with the control 
from this side and w ith the opposite cortex How 
ever, the electrogram returned to normal m every 


respect within 2 hours (Tig 2) Perfectly normal 
electrograms were obtained up to 21 hours after 
the application, when recording was continued 
No slow wav'cs or epileptiform discharges were 
recorded at any time There w'ere no clinical signs 
of cortical disturbance The animal was released 
for experiments of a different nature and appar- 
cntlj' none the worse for the experiment 
j Sulfadtaztiic The animal chosen for this 
experiment had been used 55 days before in an 
experiment, not included m this report, in which 
sulfonamides were applied to the wounded brain 
He was chosen for the experiment because sulfa- 
thiazole had produced not only elcctroenccphalo 
graphic evidence of focal seizures but also severe 
focal and general seizures which had continued at 
intervals for i week, after which time the seizures 
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WtmA. 'C-i i ' 117 ' ' r~-7 *l Jh K i rfi «c » u npM bomk tbt atwlor 

Jfctraiie hicli nt «Fvrr «xralB^ k/t utv nwia tSti 
cMajc* m Ur tkctnyrui u nWntH ta — ~tJ>. ' ' 

»n) aad ^ (t/ur 14 baon) oatrd 


(afUr Esratn) j (after j 


•topped lod the eJectroeDcrj'ialofTipiilc tntdnti 
•bo«Td evidoice cf brmln damai^ but no leiitiTe 
w»ve». It wMs felt that the resoll after aQUBdla 
HDC Tcnld be dcnblv neohicant If oeyatrve abce 
the luaeeptlbilJn to coo\-uU*oo with aulfalWarole 
had been demomtntcd. The cortical fajnrr bad 
been bflatenL The aolfathiaiafe bad been placrd 
ca the right aide enJy 

Two eJectroda were placed anterioe to the Id- 
jitrtd cortei 00 the right and left sidea oter the 


oobjared cortex. The control nin» liKnied wae 
alow ware aeJiritY the readt of tbeprrrku b- 
jorki meat marked co the right ride (Fig 
Foliowit^ the local applkadeo of Ducrocntul 
line wlladarioe I the oebjaml cortex oa the 
left lide beneath the moat anterior elertKidc to 
appreciable chan|;e b the dect rw pcTnhaJoKnrtir 
tmefaif re*u]ted. More draj wai tnen »ipled, 
thb time to the cortex ondemeath both ekroodo 
on the left ude again with no rflect on the tnc 
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Fig 4 SuUathiazole applied to the left motor area over uninjured 
cortex produced large "spike like” waves in i8 minutes as shown in 
sample a In 27 minutes, j, Jacksonian attacks confined to the nght 
hand and arm uere seen to accompany the burst of epileptiform naves 
m the electroencephalogram Within 5 hours, sample j, there was some 
spread of the seizure to the nght hemisphere in the electroencephalogram 
and the left side of the body n as also involved in convulsive movements 
Cahbrations at nght equal 400 microvolts Note reduction of sensitivity 
m samples 4 and 5, j, control 


*ngs Recording was continued at intervals over a 
penod of 6 hours and then discontinued and the 
animal made an uneventful recovery 
4 Sulfathiazole The anunal used for this ev- 
penment had beep used 55 days before for the 
^T^^ent with sulfadiazine Cerebral wounds 
ad been produced m the posterior parietal regions 


on both sides and microcrystals of sulfadiazme 
had been mjected mto the damaged cortex on the 
right side No changes m the electroencephalo- 
graphic traemgs of epileptiform nature were re- 
corded, and the animal showed no abnormality m 
clinical exammations 

The electrodes were placed well anterior of the 
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m* of pTmov< braJo danttgc. and the cmtrol 
recorli aiKTtrtd Ivulc eridcnce a abQarmabt> ml 
no cpOtptlfocTn actWtj 
E^btcra Ddmita fcboviog tbe apc^icatiaQ o( 
»uIf« t h fato< c, beMth tbc ■ntwior electrode on 
the Wt ildc, Urjo ampJftinJc, boiated, oesiUn 
•mka anpeiml from that arm, 4) The 
Mcdrical acth-fn from tbe right homrfoetwt 
MStfUaVtiibHl a\ \Sd» ib* and ott dihi- 
caj aeixura were oboerrei After *5 mlmitea ihe 
erabptUorm ipflea became hrxcr and were 
RTuuped tofrtber in baraU. OanJc tnavemotu of 
tbc right band began t occur at tlu* ttme and 
there abo appeared loox dblntbance fn the nor 
mal acthritj- tbe oppoalte bernkfibw abown by 
wnaH iharp «▼», appaitntlr tianimiUed from 
tbe Urge iplke dbcbargea 00 tlie left aide Ult^ 
I boor ibe bartta of tpQx artWt^ bvl become 
ftHl more fmrctent and of greater aenpfkode. and 
tbe dhiimi aomm Involvmg the right hand and 
arm vere more forceful and Luted Uaiatj 
After j boari the food aelzarea vtiko bad been 
limited to the ri^t band spread t tbe left ride of 
the bcdy and the attacka were geoeniiaed- Thla 
au ibem la tbe riectmeocepbak^ram \rf nm* 
ehrtDoai tpfkei frm tbe two hemiiplMTes 4, 


•ample 5) 
Tm dlfi 


[fiicil aeinicf coetboed for 4 da)** and 
tb(s (topped and tbe aatnul Etude a gc^ re- 

S appreciable change b tbe electrkal aciMty 
of the cortex and no rigos of cnrtical damage have 
been recorded or otaer^wd following the l«al p- 
pheatkn of m lcroc T ^ - U alDne •alfantlagude mUa 
ptridine or «nIfjHb.Ttrt^ to tbe tmlnhnTd cortex 
\ilcrocrj-atanine aalfatbtaxcJe. however produced 
a (triidog focal trritatku of the onlflkred cortex 
witbfai iSminutetoJ ha pplfcatim. Qectroence 
pbalognpblc evidence of tirU focJ aororci and 
then gmrral ones ha\T been recorded. Typical 
Jackaoaian acimrea and generalized aeizorea took 
place. Efcctroencephalographic evidence and be- 
luvior of the anlmale adziirea abowed that the 
lelmre at orm alva>'t conuneoced b the area of the 
cortex to whfch the drag waa applied. 


V Ttn: ztttjci or tbx ixjEcnox or urcao- 
caTfTAiiDfx ruuoMuaDa erro duucep 

t~ T«CT »U. TinuK 


EiftnmmtaJ frtctdttff Foot monkeya woe 
oaed for thla experiment. i for each of tbe dnM to 
be tested. ilrrocryiUllrDC preparathwi of the 
Tariou aolfoauside* In a rapenaloQ made aenun 
botenk wHh aodiom ciJoeide were Injected fata 
traumatized brain, hortnal aalloe aoJutkai waa 


Infected Int Iraomatiird brain of the rmwb. 
hemlaplwr u a cootni 
The crwnlhe procedurea acre artW ow 
aafe rigid laeptfc condition*. Tbe pUnwirt cf 
leodtt phigt carryiaf electrodt* and trepbe* 
openhjgi fa the abnll were made aader wrohocil 

anestberia (n3i gram cf nemiMlal per klTcti* tf 

body Wright) ghm htraperltoocally Tirfifae 
bdea, I cenlbnetcr in dfameter wrre TWAilf • tfa 
aknll over each MrieUl lobe Tbe rreoed mg ba- 
rite plugs carryfag the cfectrode* were acrewnl 
bito the iknll near tbe anterior and Mtenr 
bordera of the trephine openlogv. TV min *a* 
not Iftdsed except b\ acruent codeT ooe record- 
ing riertrode fa 1 anlaoL Tbe acalp farttt-ppf 
were timed to laym aboot tV electroAn. 

TV anhnal* were Wt fer 74 bom to reewa 
fmn the a oeatVria before riect roenerph dographic 
leairdfaga were begun. At tih time they were 
fctdmg and itemed normal. 

The tecorrlingi were done vtih the aatrod n- 
ftratoed fa tpcdal bolder vUboat asestbrili. 
Coctml motdi «m taken (nxa each bc ttb pbert 
and then with aaeptfc techniw needW were 
puaed throQgh the icrip erver tW trephfae epen- 
mgs and thmgh tV aun fat tbe Vila fer a 
d^tb of bout 6 mUllmeiers. TV needle poltls 
were then rooghlv suripukted whb a ntiry 
m o i mae u t todamay thecortgvepcMiride One 
cubic cntlcDrtet of nonrol ulfae wu lajected 
tbroogfa the needle OD tV ride t Vaaedataroo- 
Uol a:rf t enUe tentimttrr ef a loper teat 
lioo of mkrocrjatalifae nlitcaiolde* threngh the 
needle 00 tbe other ride. ElertrioJ rtcwdiBp 
were beg un at ooce. 

/ 5W/ajri7 mU Tbe ekctiDencephafcirTirhi: 
(rarisci of cortical actlrltT' « ere ebar^ed after the 

hrato dama ge, and by the m}ecticu ol fiVe « tbe 

ooe aide tad mltanlUmlde. oa tV other Ow 
minute after tbe faJecUoo, Dottoal rlolluD|' r™ 
abaent 00 bolh rides fFlg. j) 
amplitode of eJectrical actirltT w*i nwt an^ 
CO the aide of the mHanlkmide fa)fCllra fd tV 

depTcstioQ hated looger on thh aide Tkhoep^ 
ifaDbegant dkoppear fa ab«rt a boon, n *b* 
6 boon the deriroaicephalocrami fr«n tV tw# 
aidea were fadhtfaguiihahli and no «boer^ 
•TO. of U1 trot- U« 

only aVwrtnaJ waves present tbm edunc 
teiWbc of brain Injury Tbe find 
pVlcrrams 00 tbh anlnul were Ubai *4 aowr* 

after the tajea ton and tV recordi oU^ 

ewmtSalfy tV mme a tho« recorded 6 b«i» 
after tbe woondfag and tV mjcclfa®*- 

TV coeidaitoo frwn tbh esperimrot i 

that wiUinflaiBklc did not faatajc IV cv-atnwe « 
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Fig 5 Electroencephalograms before, X, and after infection of I cubic 
centimeter of 10 per cent suspension of microcrystalhne sulfanilamide 
into injured brain, nght panetal area, and control iniection of i cubic 
centimeter normal saline into mjured left panetal area Note shght de- 
pression in amplitude of electncal activity m samples 2 (after 48 minutes), 
and j (after 2 hours, 8 mmutes), but no evidence of excitatory action 
4, SIX hours, 46 minutes, J, 24 hours 


injury, did not cause epdeptiform discharges, but 
Old perhaps cause a slight depression in the ampli- 
tude of activity for a longer period than did brain 
injury and normal salme injection The animal 
levered without mcident 
2 Sulfa^ndtne Electroencephalograms taken 
I minute loUowmg the brain woundmg, the mjec- 
tion of salme on the control side, and i cubic 
centimeter of a 10 per cent suspension of micro- 
ciystallme sulfapyndme, showed large ampbtude, 
slow continuous waves whose frequenaes were 
between i and 2 per second, replacing completely 
me normal rhythms on the side of the drug mjec- 
tion (Fig 6) There was relatively little imme- 


diate change in the right hemisphere which had 
been wounded and injected with r cubic centi- 
meter of normal salme 

After 25 and 30 mmutes the slow waves had 
mcreased m ampbtude from the drug side, and 
low ampbtude slow waves mtermmgled with 
normal rhythms from the saline control side 
At 5 hours the tracmgs began to show some 
more rapid sharp waves from the drug side 
The records taken 24 hours after the drug 
showed a few random spikes characteristic of 
epileptic discharges though they were always 
moderate in amount and of low amplitude 
Electroencephalograms 6 days, 15 days, and 25 
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FI( *. Oectt-o< a cqA>knr«— bdort toA tita lelecdeo if ct^ 
cataavtCT H pn cni W a Jcnoy^all— HUtpTrldLBf 

bit0 IW IsJuTcd Wfl pvWUI am ud ttemi ieictlioK rf mb- 

mrlCT •( Btfva] mEm bto tkc bgand rijiu psnroJ ma 

n a appeared {aXBcdialrfx fnm dn^ ia^KUd ada, tacpb (a/rtr 
maUa; and brcaaa aowskal tpUrptdana *t\rr | bon taapfc } 
Tka daa act ocw UKatt foturj (v« ) catW) ^ afirr rj 

ntetitn, 4 5 haon, 5 laliKftca 

day* bltr kB liuwcd octmskawl cpbodes cd mod 
ente amplitiide qdkptifonn activity frora the 
anterior border tbc injmtd nUapyndloe 
in)ected bcmiiTDhee. Tbero wr too* loir ampU- 
tode ira\-ci oi tbc aune form from the tohired 
aalioc injected bemupbcre. Tbit animal had nude 
an onmeotfuJ rtcoveiy after the eaperliDcotaiid 
had DO cr been observed to have dinica] teiHrea. 


It was noted at the Uh* d InJectaij the 
that the Injtny to the brain prodoced oa tkh ux 
»oald protubl) be freater than 00 the obnr 
cootToJ tide. TOi fao, tofctber »Wi tie P®^ 
eoce (rf aboormaJ electrical actfrltj’ 55 dtji 
the injection, lodiatei that the aboon^ 
chaijct were probably doe to the wenod nw 
ih.n I folfipiTidiiw The too m3t%ana U 
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minutes nnd 13 da) s follow inp injurj i, control 


sulfapjndine injected s ould liDC been e\pcctcd 
to be absorbed long before the last tracings a-crc 
lalcn The conclusion that the spile discharges 
vtre not due to sulfaiijTidmc, but to the wound 
alone, is supjiorted bj the fact that the direct 
application of sulfap>ridine to the uninjured cor 
tex caused no scixure at aa es in other experiments 
3 Sulfadtaznic Within the first half hour after 
abounding and the injection of i cubic centimeter 
of physiological saline on the control side and 1 
cubic centimeter of a 10 per cent susjiLnsion of 


sulfadiazine on the other side, there av as an increase 
in sloaa aaaae actia it> on the side injected aaitli tlie 
drug (right) and to a lesser extent on the control 
side (left) as shoavn m the second sample (Pig 7) 
After 2 hours the recordings from the drugged 
side and from the control side aaere essentially tlie 
same, and they remained the same avhen tested at 
intervals up to 13 days following the injection 
riiere avere no clinical signs of cerebral disturb- 
ance at any time after operation, and it avas this 
animal aahich avas chosen to be used m the expen- 
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Fig I rV rf T iii Trphtliig n iii bf<or« od t/ltr iojtetiem *1 raUc 
exwtmUatl percent w^imlcp cd ■ kjw n u agM i tf »tMm.J» 
btDtiKrad Wt panetAl •rea.aMla>(ctloaGg cwac coUjoeter nami 
mIm into latornl nghl psnetaivn. The ri|kt pukUl tma nu arci- 
dcouIITls^l^bcfor•tlMC•etnllrrcer1l,M<^ esaaaf mdom llcm 
wvteit* tppar Locm) rpQcptifani m Iz^ Lke drag lajected lUe 
lacmMrd is nmat dmOit fintg b uu a. a w s pkt ( j tBlaatcs) j (44 
B^>sU«)tD(l^ I j irair aad 4 di7 aaapJe*. / ud 4 iWt« nj e% 

6ac»al tr m n eJ— accfqMle pcfmi acthfaytntJwappote h erky k ^ 
and taknal u ha tag eenoalaad cnsnliBQa, hegioriag oa the l:iiht 
«*A. CaUieatka at ngM cd — Hipie. eqaala 400 aac n mi ha. XcU ra- 
dactiaci n wiMUrUj finauipta g (j BBOotaal to d (4 daji) 

nient curied cot 53 daM laler with Bilfathtimlc InJuiT ^ ^ brain bad beta made pd er 
00 the iminTurtd cato. the recordln* cJectroda 4$ U wu beta 

V SuiJ Oticdt In thk animal an codtaUl Thk caused jlcnr nm to appear in the oicUto 
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electroencephalographic records taken before the 
drug was inject^ The injury was on the right 
side (first sample of Fig 8) Because of this, the 
drug was mjected into the wound made with the 
hj'podermic needle in the left hemisphere One 
cubic centimeter of a 10 per cent suspension of 
microcrystallme sulfathiazole was injected A 
similar wound was made with a hj^podermic needle 
on the nght side, in spite of tlie previous accidental 
wounding, and i cubic centimeter of ph> siological 
saline was injected mto this wound 

Within the first 5 and 10 minutes after the 
bilateral mjuries and the injections, there was a 
progressive increase in the slow w'ave actlVlt^ 
from both sides After 15 minutes the amplitude 
of the electrical activity was mcreased on the side 
of the mjection of the drug, and a few low ampli- 
tude epileptiform spikes appeared Over the next 
20 mmutes these isolated spikes mcreased in 
amphtude and frequencj Forty minutes after 
the mjection bursts of epileptiform spikes appeared 
from the left side which w ere several seconds long 
(Fig 8, sample 3) The epileptiform activity 
gradually increased durmg the first 5 hours from 
the region where sulfathiazole had been injected 
There were no convulsive movements of the animal 
durmg the first 5 hours of recording (Tig 8, 
sample 4), but during the electroencephalographic 
bursts of spikes the animal’s gaze would become 
fixed and this would be followed by blinking of 
the eyes (the drug was injected mto the posterior 
parietal region, not near the motor area) 

The next mommg, 23 hours after the experi- 
ment was begun, the animal was having frequent 
seizures which began in the right hand, spread 
over the nght side and frequently, m the more 
severe attacks, spread to the left side Recordings 
taken at this time showed prolonged episodes of 
very large amphtude multiple spike discharges 
from the left hemisphere with some evidence of 
transmission to the nght side (Fig 8, sample 5) 
Four days later, the animal was still havmg fre- 
quent and severe seizures and records showeid the 
epileptic activity had increased in the left hemi- 
sphere and was showmg more spread of these 
waves to the right side where they were, however, 
of lower amplitude 

The convulsions in this animal continued to 
increase m severity and as the general condition 
was detenorating, the animal was killed 5 days 
after the drug was mjected The dura was tense, 
and the convolutions were flattened This was due 
to considerable hemorrhage in the bram wounds 
made with the hypodermic needles on both the 
right and left sides The findmgs were sufficient. 
It seemed, to account for the uMavorable course 


It IS not felt that the hemorrhages vitiate the 
experiment but they do complicate it 

In conclusion sulfonamides act on injured 
cerebral tissue as they do when applied to the 
uninjured cerebrum It was inevitable that the 
electroencephalograms in the two sets of expen- 
ments were not entirely comparable In the 
animals with wounds there is evidence of the 
wounding and also changes as the result of the 
increased pressure after the injection of the physio- 
logical saline on the one side and the suspension 
of the drug on the other Sulfathiazole was the 
onlv one of the four drugs which produced epilep- 
tiform discharge m the electroencephalogram and 
convulsive seizures in the animal 

EVALUATION 

One of the most careful and significant articles 
we have discovered on the antibacterial action of 
sulfonamides m infected wounds is by Green and 
Parkin They point out that the view that differ- 
ent sulfonamides are specific for different organ- 
isms IS now held to be fallacious The effect of the 
different sulfonamides on any species is dependent 
on the ability of the compound to block enzymes 
whose substrate is para-aminobenzoic acid Their 
mode of in vitro activity parallels in most instances 
their action ut vivo The action is directly anti- 
bacterial therefore, and it is due to this and not 
to any direct action on body tissues generally that 
infection is controlled In vitro tests carried out 
by these authors have shown that sulfanilamide, 
sulfapyndme, and sulfathiazole required increasing 
amounts of para-armnobenzoic acid to block their 
antibactenal activity They suggested that a 
tentative evaluation of the efficiency of the 3 
compounds as measured by the in vitro test is r 
for sulfanilamide, 5 for sulfapyridine, and 50 for 
sulfathiazole They did not carry out in vitro 
tests with sulfadiazme and no reports could be 
found in the literature permitting the antibac- 
terial actmty of sulfadiazine to be evaluated so 
defimtely as the results obtamed by Green and 
Parkm for the other drugs Spmks’ report of in 
vitro studies does show the efficiency of sulfadia- 
zme to be much ^eater than sulfanilamide and 
sulfapyndme but less than sulfathiazole 

Since sulfathiazole has been shown to have the 
greatest in vitro power to mhibit bacterial growth, 
it should therefore be the most potent drug in 
potentially infected and infected wounds of the 
bram Our experiments, however, have provided 
evidence agreeing with the findmgs of Pilcher’s 
group and those of Watt and Alexander that 
sulfathiazole, even in small amounts, may cause 
convulsive seizures when it is apphed to the mtact 
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or wocndcd certbnJ cortcs. Wt have drfcrilicd 
erperfmenti oq 3 moolcn in anme drtiT mhm 
riectrorDcepbalof^phlc tlodm cd the in 

coitka] tctWtv precedin* the tcttal dexTlopment 
oi dbjca] eeiruTe* ha\T been fotLowed hi ttoaon- 

tbetlzed tnmali. Actual teuurc and dectrococe 
phaloRrapWc e\ddeoce, ibcmlog tbit lhe> ha\T 
de\Tkped from the brain it the iltc of the ippll 
aticn of this drof have been iturlied ilao Id cati 
and flUl other maaVe^ V>hBe fllnWl aeiarn 
have not occurred followin* the ipptkatian In 
every apeiimentil animal, elect roeocefihalo- 
jnnH hive ihmyi ibown etlher erdutwn or 
tpneptlfoTTD wa\-e*. 

The loJ bfl ty of idtathtaioJe in imjen it 37 
degree* centlgTiUe li fn*en u S4 mUlignjii* per 
cent bj Lyooi lod BurhaoL Bennie nUitiiia 
ole altered brain wave* in «adi a retallvdy thort 
time after hi appibatloQ t the brain, t teemnl 
that the effect might occur at much lower croctn- 
tntloei than maehmun fitacatkn. If thb 
Impeemwo mere correct nerve celb cd^t be 
erpooed by btravenoui InlectiaQi t albittotole 
blw kv^wKicb. «oqVi hneate met e>'en caoM 
Mijcnrei. 

Id i reoaLe)'*, ahbout anirttheifa. convuUian* 
aereproduced by iheintraveCKia* kfedtonof the 
•odjoiB mlt of cuifaihcLzale Elect roroeenbalo- 
gnplue recordi were takes before and d ring 
uccejaive isjectkm, sod timplei of blood were 
taken at fsterTali for the detmnioaUoD of blood 
coocestrttkxL 

In the hrit e-rpemnent, ladlitatMin of cortical 
ibeharm wa* apparent in the etectroeoDepfnlo- 
gram when the blood Imrl reached t8 milligraina 
per cent of free and *5 mfllifrana per cent total 
fuUathbtole. floaoTT h wai oot until the blood 
lev-rb reached At milltgnm* per emt free and 110 
milttgrami per cent total that sudden burst of 
large ep Icptiform wave* inpeated fn the elcctro- 
ea ce pt a logram ind the inloial bid m*7ar coo- 
riibrve imure. The ininnl then went rapldlv 
nt levere ititoi cpOeptcui. 

In the tccortd monkey the hrat evidence of 
cortical fadliutioo ppeared in the electroeoce 
phalocram when the blood le^■eb acre 37 mflU- 
gniM per cent free md $ ndUtgnini per cent 
total Te«peclivei\ \*aln marked eptlepuferm 
dbdjaige wuh onvulrioo* did not appear until 
S3 high blood leveb were retched, 89 DuUifnuQi 
pe cent free uid tts mflhgram* per cent total, 
re»ectirel\ 

From tboe t evpenment* on umperfbetiaed 
mookejs it appear* that the cooceitrilloQ of 
sulfatWatole in the blood stream most reach t 
80 nulljgrani* of the free drug with ■ total 


cwjcrnlritloci of no mUbgraBW per emt bfW 
coovobiom are produced. That these cooruhtw 
•ere not doe t ILaiosb was prosed hi ibt 
first animal bs carbon dloiide cochiniiit po*H 
detcnnfaalioo fn the teram. When ibj bV»ii 
level hid renebed lu matlmura, the carbm 
dlotide combining power wai 65^ votano e« 
cent. Thb problem wixraot* farther hrveftjfj 
tJooi, for it may bare cormderahle flrtnol 
Bgnibcince. 

Suifidkaloe nrrt to tnlfithhiole b lU fa ntr* 
potency ha* been found t have EtlV H aar 
effect 00 the dectncal activity cf the ewtet b 
inoricyi. Noevriutorj ctrvhy or eplVptifcra 
spiles resulted from hi tae and cliajad tefrara 
hs\T not beat obsmvd In the nirmW 

SolfapvTidlnc. the f ri/reintlbactfriilacthiiT 
of whkh b aalo to be 10 tirrwt lea iv«n 
thlircJe wefrelbDotepaeptogenlcoremtalay 
and, on the cncrpbalogTapiik evidence senUKit 
hesitate to snppiyt iu oks at the busua c n e bu J 
enctev. Other factors, Iw we v n it oaje 
sirable- l* low idubfilty and the fact that ki 
activity docs not approach that of wiHadUmr 
and b esilimied t be bnt 5 tnnes the pottscT cf 
mlfanOuiihle. 

SoUaafkinide, aside from ilifbt dramte d 
the electrical aclhrit^ hu no lodacnble ehc 
trial tide effect*. It does not itbmbte er csiw 
epilepfllona wsva Iu aotobfllty males it a 
vslnahk adjonct to oae in cnnnertloe irtk 
■uUadkzbc. 

For ccDtaminated and potentially Ea/tcted and 
infected wound* of the brain, rndtipyridbe mr 
be dbcarded becaose U b not as effioent ta and- 
bsclcrral ageot a* mlfadfarlne and less aof Ue 
than tuUadlaxlDe. SoUalhhiole b rpOeptoevek 
aod coctraindkated. A coeobunlko cf idL uli 
mide and Brliaillasinc for soonds of the IniB 
would acem oc the baib of erperimental e\l- 
derwe, rained from thb study and ftwn the t»- 
tolofku and bacterioloffcal ftodks d rtWn, 
to be the drugs of chofct. Used in cocflbfnaiw 
a hgh coocentratioo of the more aafabk *bu 
sDamide b obtained early and the toort e^cwnl, 
but the more Insohible salfarGaHne prtrvkk* hr 


peokmied action. . 

In theae itotbe* adfomnudes ha bee* 
•m^y arjd not fn cnenbioatioo. tte ha 
them in combinalkm on the haman tr o^ rcr 
the most part, corabtnatloo* of wltaniltaM ^ 
foliapaTsuine ha t been uaed bet abo •dhiBa 
mide and solfadiirine In a fe* 
Diiiture.rf«lfa[illaniiie adbpyrWlne iM 
thhiofe bive been applkd directl 
mtfaout the subsequmt prodoctiofl of rpOfpt*: 
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seizures This raises the question of the possible 
suppression of the epileptogenic potency of sulfa- 
thiazole when used in combination with other 
sulfonamides Experiments designed to test this 
hypothesis are now m progress 

Though it may seem to be out of place m this 
paper, it is important to pomt out again that these 
compounds act as foreign bodies m the brain, and 
they should always be used circumspectly and, of 
course, should be sterile 

SUMMARY AND CONOLDSIONS 

The effect of rmcrocrystallme preparations of 
sulfamlaimde, sulfapyridine, sulfadiazine, and 
sulfathiazole applied to the surface of the unin- 
jured cerebral cortex or injected into the injured 
brain of unanesthetized monkeys has been studied 
with electroencephalographic records taken from 
the surface of the dura or pia-arachnoid The 
effect of the mtravenous administration of the 
sodium salt of sulfathiazole upon the electrical 
activity of the cortex was also studied m unanes- 
thetiz^ monkeys 

1 Sulfathiazole applied directly to the cerebral 
cortex has a marked excitatory action causing 
local epileptiform discharge and convulsions 
which develop mto severe generalized epileptic 
seizures 

2 Sodium sulfathiazole, mjected mto the blood 
stream, will produce epileptic convulsions only 
after the concentration of unconjugated drug has 
exceeded So miUigrams per cent with a total 
concentration of over no milligrams per cent 
Definite excitatory effects may be observed in 
the electroencephalogram with blood levels rang- 
ing between one-quarter and one-half these 
amounts 


3 Sulfanilamide, sulfapyndme, and suLi-L. 
zine applied to the umnjured corten Zj 
detectable change m its electncal actm'} '■n’ iz- 
clinical evidence of altered tunctioa Inexti 
into the mjured cortex these drug, cauce a sAu 
transient depression of electncal aruviu r- . 
transient increase m the amount ot slo" rzve 
activity followmg the mjury , but no t ( 
excitatory or epileptogenic action 

4 A combmabon of sulfanibmde and srLa 
diazine is suggested as the preparation o cVCe 
for topical apphcation to the bram on the hi c 
relative solubility, antibactenal acUon 

dom from irntative action on cerebral ttsne. 

5 Sulfathiazole should not be u-^j on p-* 
human bram 
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W ELLS »t>d CoB have 

mwtfd rtcrnlly tb*t nbcmu^oai 
aamfaJttraikjo of unnic acid re 
_ BjlU In Irm Dccroaa In rju. TVy 
ragjjrit that U does not accm Im^wobaUe Uat the 
Ihrr necrosis noted fn min} cun of »e\tre bunts 
nn\ hive been due to the tocic aetkn of the tan- 
Euc »dd used In treatment rather ih»n to t tfc 
prodocts arising from the burned Ibne. Because 
of the mdeipread use of tann>c »cid in the treat 
meat of barns. It was our opfakn ibst coofinns 
tke of thk week would be mstlbed at this ri">^ 
In addltioo, sloce tbe U tt rkman reanhing frxxn 
tannk sdmlnistratkn k centroi s-od somewhat 
shnikr to that (tivea b> carbon tetnchkalde. h 
was decided to stud} ifee poolble prolecth'e ac 
thm of cjUanOanude on tannic cid brer oecrosa. 
PnrloQs investhpttons Forbes and asaocalcs 
( 3) and others U) show that onJ admiakUDlioo 
^ aullanflamlde beraaes the rakunce of nts to 
both ante and chrank carbon tetrachkrUe pot- 
aonifit This protective tetfen of nlfanOamUe on 
the lim has also bees found m acute chkmfora 
pokaDiD|;innu( ) 

Fva atrvrv TRf 

StrUt z 'Ihlrt) mlUifnQti of aolfanOamlde 
per too grams of i>od> adffat wu given ^stom- 
ach tabe to 4 tats late In the afeeroocn. luwms 
followed btunedfatel) by tbe subcuuneons injee 
tkn of 50 mlTlif rsrm of tsnnk dd (U-S.r grano- 
lar) per 100 granu of bod> meffhL The needle 
wu aiwsyi iuerted about tbe middle of tbe bacL 
and tbe lojectioQ made lust bick of tbe neck. 
Snnlhr amoonta of tannk dd were given 1 4 
control ■nimilt. The auUonilamlde and tannk 
aidd idicdnhtTatkca wen repeated next morning 
and on two dditiooai mommgs ther ea fter Tbe 
Tinlnttk were tacrilked 14 hcain after the toat to 
Section, and hktolagkal examinatloa of the Urera 
were made- VD Ihw showed definite areu of 
necroais and no apparent differe nc e could be teen 
between ihoae of the control and treated a nlmil a 
Serial Thirty mnbgrams of ml Connamide per 
100 grams of bod} wei^t wu gnen bj ttomiefa 
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lube to 4 raU bout pro a m. This was foOewri 
inunedutdy br the tubarUnenos Injection of i 
enbk centimeter of a 10 per cent soluiko of ua- 

nfc add per ICC grams of hodv aright Fonrew- 
trol animals were gr.Tn a comsponJing sjcweat cf 

tannk add. Tbe stiUaDflainkfc and jfj 
admlnkt r atbas were repeated not moraiag MI 
of tbe anlmak were sacrificed *4 boms slier tie 
lost faifeclJoo snd their Uvm were ceatnined hb- 
tcioekaJIv Ahhoegh there was no mirlrH dJ 
ference between the Itven of tbe tao sets ofujJ- 
mols, iboae given snLtmllamkle In sdrGtJoa ane 
If so}ihing. slighll) worse than tbo«e from lie 
caolrofs. 

Series j. Thlrtr milLgTamsofsulIinibnMde fvr 
too giams of body wei^t au firm bv stoemti 
tube to 4 nlnrak boutQSoajn. Neetisnrahf 
aocaber linaikir dcK d foLIuJlaniide wughn 10 
the some rats. This *u fallowed httcwdatHt ^ 
tbe aubcutaneooa injertloa of i rakk entnartrr 
of to per cent taiinjc add pa tec gruos of Lode 
weight t these t ^ UBtRated cm- 

trol animals All am meribced 48 faocn ihtf 
thkinjectkcL On hktologkil examimtlen of tk 
liren, those from tbe snlmais r ecer rin g aailufi] 
rnlde in addjtJoa to tbe tannic and ere sfigith 
worse than thcae of the controls. 

Senes 4. Thlrt v miihgiama of sulfanSuilde per 
100 grams of bridv m^t au ghen 1 1 scl- 
mokbrstoouebt be. Thk au lofloa ed Iffloef- 
ald) t>y the sobcntsoeoui bjeetko of t calk 
ceotbnetcT of ic per cent solutioo of tunic seW 
per 100 grams of bod) ariAt ShniUr snauBts 
of tannw »dd were injected fat i conirof sal 
prvk- Five cf the rats rerovmg suHan d a n d k tad 
t ci the controU am dead 8 bam fater la- 
other control srss fcsind dead 14 hratrs later MI 
the remaining ntmls «ere sacrificed 48 bans 
after the tanme sdd mjectioos snd their H ervn 
aciined hatologfcall} Tbe Uvrrs 0/ the solti 

Qamide treated animals a hxh sarv IV cd ereea 

the arhof lomeahst better thin lb»e cf tie w 
vivli^ coDirDlj However in vwwef Ihe^ 

jofcTcent of the treated anlmik snd oeh joi« 
ceotofcontmlsdwd, t ppears that tbe daicTeofes 

noted histologically a ere tocWeotal ratier this 

the result of so UaoiliniWcsdmfabtratico. 

Serif* j Although the oral idmfaWnlwa d 
mdfsaftunide everted rw peoteciJre setko iga^*** 



FORBES, EVANS TANNIC ACID AND LIVER NECROSIS 


the hepatoto-^ic action of tannic acid, it does not 
necessani}" 'follow ^tliat similar results would be 
obtained if tlie two were injected subcutaneousU 
m a smgle solution Consequently, i cubic centi- 
meter per loo grams of bodj \\ eight of a 12 5 per 
cent solution of tannic acid containing 30 milli- 
grams of sulfanilamide, parth m solution and 
parti} in suspension, per cubic centimeter, \\as 
injected subcutaneous!} into 5 rats A similar 
amount of tannic acid wtliout sulfanilamide was 
injected into 5 control animals The animals 
were killed 48 hours after injection and their In- 
ers were examined histologicall} Although there 
were no marked differences between them, the 
livers of the animals recen mg sulfanilamide w ith 
the tannic acid were slight!} }}orse than Uiose of 
the control animals 

Series 6 Since subcutaneous xanthine injection 
IS known to increase a rat’s resistance to the 
hepatotoxic action of carbon tetrachloride (5), it 
was decided to determine if it ivould hax e a simi 
lar action against tannic acid One hundred milli- 
grams of a xanthine suspension in w ater per 100 
grains of bod} weight }\cre injected subcutanc- 
ousl} just back of the tail, into 4 rats Forty- 
eight hours after the} , along with an equal number 
of controls, were gix'en an injection of 1 cubic cen- 
timeter, of a 12 5 per cent tannic acid solution per 
100 grams of bod} weight Vll the animals were 
sacnficed 48 hours later, and their lix'crs were 
histologicall} examined No evidence of an} pro 
tective action from the xanthine injections was 
obtained 

OBSERVATIONS 

Tannic acid administration to the rat appears 
to give a fau-lx uniform and rather specific liver 
lesion In most of the sections studied m these 
etpenments the necrosis of the liver w'as almost 
alwajs central with the remainder of the liver 
lobule, especiall} the peripher}', remaining almost 
normal We have not seen m our sections the 
numerous mitotic figures described by Wells but 
there has been mfiltration of the interstitial tissue 
With leucocytes Figure i illustrates a typical sec- 
tion of liver of a rat which has received i cubic 
centuneter of a per cent solution of tannic 
acid per 100 grams of body weight It is repre- 
sentative of most of the sections obtained in this 
study 

It IS disappointing that we found no protective 
action of any of the substances studied against the 
hepatotoxic action of tannic acid Substances 
which give faml} good protection against carbon 
tetrachloride and chloroform, such as suLfanila- 


613 



Fig 1 Tj’pical section of the li\er of a rat given I cubic 
centimeter of a i ayi' per cent solution of tannic acid per 100 
grams of bod> w eight 


mide and xanthine, afford practically no protec- 
tion against tannic acid For this reason we are 
inclined to the xnexv that the mechanism of action 
of tannic acid ma} be quite different from that of 
chloroform and carbon tetrachloride In a search 
for substances that might possibly protect the 
lix'er against tannic acid poisoning, the studies 
herein reported indicate that investigations should 
not be limited to those substances that protect the 
liver against carbon tetrachloride and chloroform 
poisoning In other words, it is more than likely 
that high carbohydrate and high protein diets 
will afford no protection to the liver of a burn 
patient who has been treated with tannic acid 

SUJBIARX 

The hepatotoxic action of subcutaneous tannic 
acid injections has been confirmed No protective 
action WTS given, either b} the oral or subcutane- 
ous administration of sulfanilamide or the sub- 
cutaneous administration of xanthine 
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INJURIES TO THE LAR\NV AND TRACHEA 


ROBERT L. NACH, il D »nd MILTON 

NJURA to the hr^-nx lod irnchm, tbouxh 
twit tmconuootv I* iDtttqutnU rtpoftcd in 
the Utcraturr Since tbw a>ei ire onb- 
ttirQs handled t the ouUet bs the g eacal 
tunfcon, the naterfaJ b offered from »acfa n per 
»pectJ\T The fotkrwing li bued on ■. «tQd> o( 

7 coJcs of Injtirj to the bryngotraclKal poMife 
treated by the urgkol ten Kt f tbe lUriem IIo^ 
pltol I toepait o%an Foorteeo of tbc»e mere 
■>rk»u» duw wotradi of the latj-o or tochea 
« berm 3 were of the Mbcutioeoui rapture tjpe 
The rreater number of reporti that tare ap- 
pealed In the literature ha \T dealt priridpaDv with 
the tubcataneom rapture Ope. loofatedinttuMxa 
of cat throat or laceration^ the trachea o Unut 
have been dcocfibed. Scott dcoorfbed ahat bcbe 
lievtd to be the ELrrt reported cooe of cootplete 
drt-laloQ of the trachea aod eaophaftu, the malt 
of cddmtnl islurv In tbb InoUnce the dlrVM 
esopbafui, trachea ood *afc paru were eacctw- 
{aH> nidted by pTunaty Bjture Bailey rrporUbb 
erperfeoce with j? cooea of cat throat, ^ch b 
preoenibg i cue of cabcutaneoai rapture of the 
trachea tabulated the multa of 5} tfmihr cooei 
fotind la the UteraUire ap to that Uom 
imOLOCT 

I Loceratwei Althou^ cuicidalatteiDpUare 
by far the moot frequent cauoe there are voriouJ 
other mecbomima, aome of which [ru\ be qnhe 
buarrc In the ma/onty of hcerailooi of the rtecL 
reqainne loigical aid ^inl atractum reoiab un 
r^vTo. the tuuma being coohned to the oUo 
pklyama or ne<^ nuudeo. The movibDity ood 
retiUenc} of tbe trachea and Ury oi uruIcMbtrdly 
predtudc greater freqneocT of blury to lbe»e parto. 
The limited protectloo adordea bv the chin oier 
mn, and lateral nccL imiacnlataTO tend* to re 
itrict the loodeoce of inj r\ 

B Saberdaoreu nt^orr Subcatooeotta by ry 
to the upper Ir paraa geo, t bough iwudh the re 
mh of dlmt trauma, mav be doe to Indirect vb- 
p TwT Sooderiojid reported the care of a boT » bo 
tn fright taddeiJy threw ha head bacLward ilh 
reonltont oabcatinecpca rupture of the timchea 
Airdre deaenbed a ounilar Inpirv in 19 year oW 

FratWSvTtalSmaW hr I IvVa I>r CWm 

lluabr itv JUM , 

Pn bct«n Utf ■'■ifBaJ VrtM "Crw \*A Aaarmj «t 

Urdkue. DKaatfr OM- 


ROnnWN MD \rw^cek,N,*i„k 

prfmlpoia occurring durhre the too roe if 1 ^frr 

labor Latour Brnbchnefeef and CrtSod each 
dcaciibed bataoce* of oubcaUneouj rupture re 
•ulUng hwn revere cwrahlng apeli*. la Irfot 1 
enre the bjarv foUoacd evpaW e efforU to re 
moce a foreign bod b the trachea. Mvn re 

iwted t qjoot on omal care of fpootaneoia rapture 

of the trachea with no deocnbibk caare The 

ooret woa tha t of t ipofi Uncoui, rapid, crrpf la log 
aweflbgahichalmulatedahrgegoileTa^ ^ 
became larger alth rqdntioD a^ BxiIIrr tU 
hupftatlofi. Shorth fterwani apootiDwii mo- 
tore of the oU oenmed poalerior to tbe ngfcl 
ancle of the )aw with J iher raptnrrt h the 
d^t) of lltf tight aviQa fvploration ef the 
nerL ohoned the rupture to hat been b the th> 
rack portJoei 1 the trachea. A low tracheBtocay 
waa followed bv an oaevrotf I ptewny 
One expiautko (or ouch occarreocn b the mo- 
bQ U of the necL. which a Bjnnnonted by a top- 
heavy produkua bead. Zanh bebetn that oa 
bapewtast pndlipoeinx factor U the hneai. cf 
btta tracheal prewre ine to of the breath, 

and that thli prodo^ bt dmlre of the rpf 
flottio, phyololoncal reffexacnrrlntat tlnnef 
phyokil rtroo. Uoder nch drcumstaocei h b 
CDoobible bow dirret or indirect traomi ma 
prod ce a rupture of this bolkw bUlited bent, 
a dtuatlon amlofoai to the cooipaativr ore of 
tnumatc ropioxe of a dntended Drisary bbdlrr 
Detlacqor* ud araodates de o enbe a care cf a 
cotomlnated fracture of the trachea b a 70 year 
old male, the molt of t horrekidablcli 
ceoduUy treated by emer g enev Uaefaeotoom Be 
cauoe of the bterol mobfiJlr of tbe tiachca k b 
obviooi that damagmg Wow ordbarily awtt le 
directed In an anteropovtenor directbo oj at t* 

owjprm the part ogaentt the rigid ipfculccfirei 

rATnoLOcr 

The pathokigiaJ coodJtion *111 atv 
nature and de^ee of the trauma. Tbebcerat*** 
or reoU will Ire either traimerre ot&pe or v« 

ifcaJ the tramverretypebeinf the moot cceJffl^ 

When the I acting agent hoi ihirp^ »a 

»» a raoor or a piece of gta». the t racheai or Unn- 

geol wound b Uhelj to be i cieonly dmW « 
M re erode ioatruroeoU of tri ma ondcraui^ 

I J netwQlprodacerenUorfnctQrtt. Th^w 

annular membrane a kmc may be dn Ued, tbe a f 
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Fig I In the lower portion of the neck the great vessels are much closer to the 
surface so that at the same depth a laceration, which higher up would not be sen 
ous, would be apt to injure one or more of these vessels (From CallandeFs S\ir 
gical Anatomy, ad ed , 1939 Saunders ) 


lilagmous portions of the tracheal rings remaining 
intact Perforations may result from gunshot in- 
junes or puncture wounds Tracheal fractures are 
apt to be irregular and occasionally are commi- 
nuted Subcutaneous rupture can result without 
evidence of injury to the skin or soft parts, and 
niay occur as low as at the bifurcation of the 
trachea Varying portions of the trachea or larynx 
itiay be tom away by shot, shell, or other severe 
forms of trauma 

Bailey divides injuries to the laryngotracheal 
tract into 5 groups according to the anatomical 
location of the trauma, namely (i) wounds above 
the hyoid bone, (2) wounds of the thyrohyoid 
rnembrane, (3) wounds of the thyroid cartilage, 
U) wounds above, below or through the cricoid 
cartilage, and (5) wounds of the trachea 

Associated injuries to the esophagus, pharynx, 
blood vessels, or contents of the carotid sheath 
^re as likely to occur as not Death may follow 
promptly before adequate surgical treatment can 
c rendered Bleeding maj^ be severe, and in the 


case of subcutaneous rupture reported by Tajlor, 
death was due to drowning bv blood which filled 
the lower end of the trachea, the bronchi, and the 
bronchioles Following complete division of the 
trachea, retraction of the ends usually follows and 
the lower part may disappear behind the sternum 
With a severe contusion, submucosal hemorrhage, 
occasionally severe enough to occlude the lumen 
of the trachea, might result Post-traumatic 
edema of varying degree mav ensue with partial 
or complete obstmction to the airway 

The likelihood of injury to the contents of the 
carotid sheath will depend upon the level of the 
trauma In the upper part of the neck, the great 
vessels are deeply situated and frequently escape 
injury In the lower portion thev are much closer 
to the surface so that the same depth of a lacera- 
tion which higher up might not be as senous would, 
at this level, injure one or more of the great \ essels 
of the neck Hemorrhage from such associated 
large vessel trauma frequently wall be fatal before 
surgical aid can be offered 



INJURIES TO rilE IAR\N\ AND TRACHEA 

ROBERT L. NACH, M D ad MILTON ROTHUAN \LD New Nt. 


I NJURT to the brjux aod trachet, thoojth 
not uocnmjDoc U Infrrqnenllr reported In 
the htenUire. Since tbw cues are ordl 
Danl\ handled t the outaet b\ the geoent 
aurgeort, the tnatenal it offered (rom tudi a pet 
apecthT, The following It bued on a at dj of 
17 caaca of injur) to the kirvngotracheal paauge 
treated by the furgicaliemce of the Harimlloa- 
piul in the paat joyeari. Fourteen of tbete were 
N'anoos dii^ wcpooda of the hirynt or tncbca, 
whereat 3 were of the anbcutineemi rupture tjTJc. 

The rrealer tiambet of reporti that have p- 
p« red tn the 1 i t era tn re ha « deal t p rind pally * I th 
the aabcutaneoui rapture t)^ lifted Initaoro 
of cut throat or Lacerabon u the iradMw or br)'na 
have been deacTTbctL Scott dcicnbed what he be 
Ucved to be the firat reported cate of ccanplele 
dlNdnoe of the tradiea and eaophaffot, the rewolt 
of atxfdental Inhr) lothb oauoce the divided 
etophagut, traoM od toft partt vrre auccea*- 
faQ) umted W primary cature BaHe) reportiUt 
ex perience with 57 ate* of cut throaL zeuefa In 
pretenbng a cate of tobcuUneoat rupture of the 
trachea tabulated the reeulta of 5 cailbt Okirt 
found in the literature op to that thae. 


moLoot 

1 Lacertliciu Although •uicidalaltecnpUare 
by far the matt freqoeot caute, there are varirwu 
ther mcchanitmt, tocoe of which su) be quite 
bearre. lathe nsa)onty of laceratkwt of the neck 
req Iring *irgical aid, dial ttnrctufrt remain un 
Lnvohrd, the tratrati bring ontmed t the akin, 
plaUTOw, r neck rmudea. The roovabOity and 
reaflionev of the trachea and laiync UDdoobtedl\ 
prcdoiegTeatcTlretjnencyofinlury t Iheaeparta. 
The limited protectwo a^ordea bv the chin, ater 
num, od hteral neck nnucubit re teitdt to re 
itnet the foctdence of Inj ry 

B haioiMami ra^arr Snbeataneout injnr) 
to the upper air pamgea, though otuaDv the le 
tu It of diiWt trauma, ma be doe to indirect vio- 
lence Sundedand reported the cate of 1 bov who 
in fright mddenl) threw hit bead backward wfth 
retultant mbcutaoeoai rupture of the UadMa- 
Aodre deacribed rimib jury in a 19 )'ar W 


FrvltaS«TT<c>t'N«m«f to TUihs t>r CIvan 

lk*Ur *T«l»r 

rtvMlri bdi^ tto »«rpc»l N*w '•'* trwkwr* 

Mc^wtok. Ito - wii lj«T } wm 


primipara ocQirring d ring the nmne of a term 
hbor Latocr Btedtctmckk^r arwl Gethrideack 
deacribed Inrtancea of lobcutaoeout rojitare re 
•ultiflg from aevere coughing tpeOa Iq Leffm 1 
caac the Is]st\ followed erpobivc effoett to rr 
owe a f or e ign bodi in the tnehra. Num rt 

ported a moat unusiM caac c< ipoe.UQe«a riptiae 

of the Irachca with 00 deacrihaUe tv 

ooaet waa tha t of a tpofi taoeooa, opfd, crrpfu linx 
awefhngwhkfanamhtcdahrgeguheTand bS 
became hrger with emlration ^ buIVt id 
hapbwtlofv, ShortK aiterarard apootaneuwi np- 
loie of the tUn occurred pojlerijc to the njt 
ogle of the jaw with other ruptnrw h tie 
vianJt) of the right acilh Cepientioo cf ti« 
neck aiwjwed the rupture to have been in the lh> 
laoc portloD of the trachea. A krw tacheotaon 
waa faUoa.ed by to unrveotful reem'm 
Ooe expbea tkan for aoch occurrenm h the D V 
btlity of the oetk, wblch b aermousted br a lop- 
hea 7 pendolou head. Zendi beCevn that u 
Importanl predBpodng factor b the lorrat. af 
faitralache^ pmlmre doe to hoUIng of the breath, 
and that b produced bv donn of the epi- 
giottb, a phvdofcfficaJ reflex o ee ar r io gat timnef 
ph>'iic^ atreaa. Under >och clrcwjmtj n cr e k k 
a»cd able bow direct or bdimn tramoa my 
piudnCT rupture of ibU boBow inflated bars 
liUutlon nalogous to the crfflipajath e me cf 
trammtlc rupture of a dmendedurktar) Uaddrr 
Dcajacqun and aswjdales deacribe a caie 4 • 
comminuted fracture of the trachea b a 70 }ar 
oldmale Iherewultof bonekldtwhlcfa asne 
ccmfuHr treated bj emergeaev tradjeotoorr Be 
came of the bteral mohuty of the trachea k U 
bvtoua that a damaging biw ordmarilv ttreU t* 
directed fa an anteropaaterxir d r ert^ *0 ^ t* 

compieaa the part agateft the rigid fpfsalcobmn. 


ptmoLocy 

The pathological coexBuon iB varv tih the 
nature and degree of the trauma Theuceatwm 
or tesiU wiQ be dlb« tranrver^ oWlque or rr 
tkak the tarm-erac type being the tport otwm 
W hen the Inflicliiig agent hu a »iurp edge w* 
as rarof r pjeceofflasa, thelracb^w^o- 
geal wcwod » IILeh to be a deanlv dnlJcd« 
M Tt erode fasstrumenU of Itaama and crujhto* 

EnjnneswIIIpTDdocerraUorfcact*» Th^ter 
nnniar mernbrane tlooe may le d •Wed.diecar 
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Fig I In the loaer portion of the neck the great vessels are much closer to the 
surface so that at the same depth a laceration, which higher up would not be sen 
ous, would be apt to injure one or more of these vessels (From Callander’s Sur- 
gical Aiialomi, 2d ed , 1939 Saunders ) 


tilaginous portions of the tracheal nngs remaining 
intact Perforations may result from gunshot in- 
juries or puncture wounds Tracheal fractures are 
apt to be irregular and occasionally are commi- 
nuted Subcutaneous rupture can result without 
evidence of injury to the skin or soft parts, and 
jnaj occur as low as at the bifurcation of the 
trachea Varying portions of the trachea or larynv 
pay be tom away by shot, shell, or other severe 
lornis of trauma 

Bailey divides injuries to the laryngotracheal 
ract into 5 groups according to the anatomical 
trauma, namely (i) wounds above 
e hyoid bone, (2) wounds of the thyrohyoid 
rnembrane, (3) wounds of the thyroid cartilage, 
Uj wounds above, below or through the cricoid 
cartilage, and (5) wounds of the trachea 
II Related injuries to the esophagus, pharynx, 
ood vessels, or contents of the carotid sheath 
as hkelj to occur as not Death may follow 
promptly before adequate surgical treatment can 
rendered Bleeding may be severe, and in the 


case of subcutaneous rupture reported by Taylor, 
death was due to drowning by blood which filled 
the lower end of the trachea, the bronchi, and the 
bronchioles Following complete division of the 
trachea, retraction of the ends usually follows and 
the lower part may disappear behind the sternum 
With a severe contusion, submucosal hemorrhage, 
occasionally severe enough to occlude the lumen 
of the trachea, might result Post-traumatic 
edema of varying degree may ensue with partial 
or complete obstruction to the airwmy 
The likelihood of injurv to the contents of the 
carotid sheath will depend upon the level of the 
trauma In the upper part of the neck, the great 
vessels are deeply situated and frequentlv escape 
injury In the lower portion they are much closer 
to the surface so that the same depth of a lacera- 
tion which higher up might not be as serious w ould, 
at this le\ el, injure one or more of the great vessels 
of the neck Hemorrhage from such associated 
large vessel trauma frequentl> will be fatal before 
surgical aid can be offered 
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fTurroiu 

the tncbaJ or linugwl »o«od commo- 
□kxtci with the ikia urltce the cattue of the 
Injur, od the iwphat rs nab of ili eod lAood) 
froth Ihrou^ the wennd rule ibedtoationaulte 
ppareot. Dj-moea, cjujwrii, «od coogh wilJ W 
prteent n ttOT e defrrrt. 

The (ubcaUneous ntfUure t\pe b umllj da 
icttriaed b% tbe pt um pt *ppetnne« of r^mploiB* 
th« mmt CQRUDOG of wfakh is a rapUlt spmdloc 
nbeutaMousem^ma The latter te^len out 

of pfoportton to thedegrwof tnpio "nioeirtiot 

diojcai {Daoifesutjoo of a rupture of the tntra 
thoracic trachea is likei> t be a sobcutaneoDs 




emnhyattiu ppeari p fo the fnpmtmul trtds 
(i$) OccasiofuDj- there nu\ Le an apiurdili 
I (mml bef re the cm«et of fNinptocB^, h tbe 
ca«e dcscribnl by JaeVsem od JacUcm, In hrii 
a submtarwous Inpr} t the tradm dtd tt* m^tf 
t«<l/ dinkaD) evieJmt ntfl vvmJ been bad 
elapsed. Thefiibcotar>eouseTDph\aaiama]'ip. 
pear aod etinvd with fudi raptdiir as t bnohr 
tbe entiR bod% uKh>db;; the rv rTai* and wrettaa 
within a boo or t W ib (he nboitaonBi 
l\*pe flnjui) partloalarir If there B teanopof 
tne Irachnl raocnaa kcallred pain, d y e a . 
coogb. CTBDoals, whetnns and a blnah B»n*d 
erp^otatkri are the chWi aigna. Sbnojii the W> 
aioes be at the leiTi of tbe brvax. la«flntar> 
retraetjoci of the ixrprastemaJ DOldu charuirrhu; 
of lan-QgeaJ ofvinretJon riQ berceoe muir^. 
PaJpatkio f tbe oerL. nccailDnalh BU) dncirM 
an aitmUfin in the ntmnal emtour tjf the Ui>ta 
or trachea or e>-eti aepartUon of the dnUed Uv 
ebeal ends Ecdivnxsfs, edeou, or bcTiK>rTiu;nc 
mhJtratson of the anft tlaoet of the neti. BU Le 
vanahfc feature*. Hoor'enes^ or apboeii caa- 
monl) ccorapan brv-nctal Ira nu beraaw cf 
tbeaModated nbaraco^t bemorTbageaDdedem. 

The danger in the d« of morrhiuc under wei 
ctreumstanen most be emphaueed. lU idmia- 
utration, b\ aJlevaunp resphalorr dblre^ sd 
d^afoea im\ be ropoirflble f« liiliirc of cri 
ionv delay fai, dtagnotit. Lnieccgnixed 
duo I edeiBB ntfatradjeal berowThage cr wi^ 

mucowU hesotoma na\ result from roehnarcods 


DIXC'.O^H 

When a pptftR wourHl a prevnt, tbe 
taaelf-evident With tbefubcnUBerB* tyr*ff la- 
(urt a hrston of dneci or ndirtct iratnoa 

j octioo with the group of »MDp(«ni peraioc^ 

deacribed, cwmei) wibcnUneom 

cough d t ap o ea re»piratorr distreu aod tiiooT 
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S«ic»i»blmkng '•hkhliliTqoentlj’pTaent.mmt 
I* cootroOcd. The dMded »lr paMagei nay be 
de»Jt with la a munbrr oi way*, gatmed by the 
naltire <rf the and the attendaat t}'mptoa< 
atoJofj The p iuculm a that may be laed lo 
t Valm y Tilth the g er n o j air pasm^e are (i) prt. 
maiy *oture wlihoat cocnplatietitaiy tradiM 
omy (j) ptimar) latarc with coB^femenUty 
tiach«)loin> (j) latrodactioo ol a aunrala bjto 
the t ra e faf ol woaad aad (4) aodwriag the dot^ 
end of a completely dMded trachea bto tha 

TiOOud. 

Pnioiry ntnre wlthoot compfeznenUry Iri 
cheotam) k lodkated when the air pomee ha* 
been bcerated by a iharp Inatnuneat, a* m the 
onUnarv caae erf mt throat procedore had 
been folbwedin 7 caaaln ovr tenei wUhooiaa) 
nbaeqaeit compucatkiQi. niun there b reaplni 
tory diatreai whh prinary eature, or »heQ each 
dUtrtn U aotldpatM becaoie of aaaocbled edeHB, 
betD o rthatc ct tlM» tnoma, cocopWiDenUfy 
tracheotomy la huOcated. loit^ of performlof 
a complementary tfidieotoav the opator may 
elect to hitrodw a tcacheotomy tube loto tM 
wotud in the acr paaaife, with at without partial 
ntaie of tttch WDoad. * procedure woold be 
g ffve ritt d by the nature of tke wound and the 
q i ' g e tK y wia wfalcfa It arait be armpkted, Ooca 
aVxiiIh when there b complete dirUae of the 
trachea, R-eatahfUuneat of cmtlatdty may not 
be poaafble becaoie of irredudble retartioB of the 
dMdedecKii. la aoch ao Instance asaOfe^viog 
pTOce d orc it irill becocae necsstaiy to anchor the 
dbtal end into the wotiDd, prefetahly with a tia 
cbeotomy canoub la prface< Thb wu done lo ooe 
erf OQT cues, with rworcry irocn the aente epbode 
and tQbaeqocDt dbchatn from the hotpluL A* 
b rarely t^ cue, the distal eod miy retract be 
hind the atemom, leodinj extreme dUEcolCy lo 
primary repair or to the IntiodiJctioQ of a traiefao- 
otomy tnhe In (och a aitoalion an hoprorbed 
rubber tabe caomda «‘°n be iolrodoced and more 
•atbfactoril) retained lo the dbtal end of Ibo 
trachea. 

C InitrmtdMUuwtdi- It b fa» the Intennesfl- 
ale type— the wound la «hlch It b evident that 
ln)ary of the trachea or brynt b dcpI loo Wg and 
the patient pre*enU do rapbatory tHttreaa, nolo* 
creasing nbentaoeoos enifrfi)'>ema and but bltJe 
UeetOog— that the dccbloo fororaninit KtTri^ 
tntcrventlan ahni>a cannot be readdy m a de . Tlte 
potential danger erf Rxhlen acute asphjrbtloo 
mart be borne far mind even when the nttsatna 
appears to be nnder control. Richards, motedbv 
Remy Nftb. reported an instance of wadden btal 
avph>‘\btloaln patient sufTerim from aaiymp* 


tematfc boDet WDiiDd of Ihe trachea. Thcadraa. 

t*ge to both the patient and the wrgeon ft( a ta 
dieotraBT performed without haste bsrif.eTilnrt. 

An attempt to exearte the pencedart nwbt ih- 
dnroi of aspbyihlkw, a rapidly dcrrloTrfag mh- 
catanenui cmphyacaa, of apnliaonait 

may be very tryiiHt necerntr for pav 
pfcybetx ttacheotomy ihonU be scriouUT ctartU- 

ered hj Instance* la ahlch respintotyoUtrertim 
may bo aaddpated, or la »hVi car^ and tiV 
qoaie obaerratlon cannot be rendered. 

11 the pharj-nt hu beea entered, u mar be il* 
case with wm ads above the bveid bone or throogfa 
the thyrohyoid membrane the ed/TO* of the trfu 
ryngeaJ nnjcno* membrane ihouU be cacefdlT 
trbiuDrd and rennhed with intermpted chrccitv 
catfnt mtnrc*. A terete ly iojm^ aibonxSlijy 
fbnd cu be r em oved. 

woods tb tt j ril ij i jd an 

hnat m sborr boov tJM enslotiw war k* rwr- 

tUUvorcu^UijdrfUnt RfpsliNtbirTavknjsibwH 
b* UniMnl odof atncrtal))* Ksna. Cobras (vd.sarS 7 
boiil *t 1 b tbs Lemnon BaDrf nporu ta baawL m 
faSck Inpwtwi cf wnr aa bek wts in m^ wl akr«i ill 
eCset. So ccej rfi a l repair el paxtUJ kKantlo* ri tkr erf 
ns dewt b swe cf m CMC*. 

Leuntimi irflW «a» / 4*iis. Umlho* sf tkv evpks 
fm nst bs tsnfsDv mw^, kk adanal ahwir kat 
•sowed Is tke kuna. TV trrkejqwwvThamJiiarr 
•i daoVd by Seat h podose. laUicawricardni 
dhWeo cf ikt escpfMfcs sad trades, wadwtwysMr 
tvpsir was awla. Lb asklac tW esopksim IrtCTn ari 
dree^ eat(at aotana arv cwd, ika posUnor ■aw.sk 
(nal briif appradnated bn, aad tke potMar aarwo 
iccsiesM s* la , \k tThrsa ^ the bode «t tke 

fcowa. Tbe astoW M ke is e b tkea rwlH 

Ike knots beiDC tbd memJ to tke icsaew Hair Ike 
anterior awaniU/ eosl b wturtd Tkb wrtkorf vi* fw 
idorrd b tke caea ef t u fJe U tadeo-iwpk**'*! 
boa ke ear aeriea. TtVs Loved to ke di:>*ie<l, tke dee* 
tude and ne a san-tB r denU kc rewsknt 

Cid’eifcwr ?rhkMo(kladbb)BnesUtkepka^« 

esepkafaa, jtseCreattar aaij Uei« arvreeajy .• 
satenjud the pjtsjt k^ tn axihnof tkej—^ J'rf ■ * 
feelkB, aad to baanidetiasta ■atraka. pewedwr 

■WT be dace dewllr Wtorb* tke wooad DT«lr. «e « ^ 

dttded* tke poeLpeislhiv «am, akodJ iW iede^ 
new. la lU ta» fa ew KtH U **i periw^ « * 

jtk 7«BrT«nt rr% day betiase o< ferd.01 ddcsl^ ™ 
•a abersjillro, /erdint take wey be t*a*w Ikeeeitl t»* 
onjopkajYTa fatn tke sCaeMd t tke me ri ef ersts* ^ 
J^eetrfUebwUeeeWMTerLfeeeOLe^ Lavry "" 
tke ikyroed esrttot tad Bsrkes sre to Le ^ 

erer fraadde. Csitdeft. partrsUxty tkr thyrtM wroSsy, 
b oetjEnoaely difficsh to rrpelr M tke "“rt to oe 
Ikniqk. ttprarigancp tsB be locce^sPy ^ 7 
•etrffa a«d » aed to. hit eiri rf ww eto* 
wkid ait not Ifad ton Cl<bUr Tke tr^ 

difflcsllr stoc* tke sown tail be peewWip»d(JieDi» 

daBskoT,andbetowlkebc»wl« Tbtotei^ 

eiaUr to driMk eslirrt, d«ld »* ^ 

wwS.er sl«5V t»l « ^4. 

cowiptete £ iwoo ol Ike baekew. b b Uj* ^ 

iD^ MitSQX tbe roUertor -mU -.1 hr 
to al tk* bnsrs Orfi] fTee n .i l ." - 



NACH, ROTHMAN INJURIES TO THE LARYNX AND TRACHEA 


619 


avoid complicating subcutaneous emphj senia or local m 
lection With separation of the tracheal ends following 
complete divTsion or rupture, approximation and suture 
ma) be performed if this separation does not exceed 2 to 
4Ctntuneters Bejond this limit of separation the suture 
Ime IS apt to give way (Gluck, Nowakowskj) If the 
strength of the suture line is in doubt, the latter can be 
reinforced by a pedicle muscle flap taken from the stemo 
mastoid or ribbon muscles. Such remforcement will help 
protect the overlymg tissues against comphcaUng infection 
or subcutaneous emphj’sema 

Repair of defects with fascial transplants Rela- 
tive to the repair of laryngotracheal defects, the 
expenmental workof Taffelis suggestively promis- 
ing m its clmical application This worker was 
able to effect an airtight repair of resected full- 
thickness segments of the trachea and bronchus in 
dogs by means of free fascial grafts Such fasaal 
grafts provided immediate restoration of the air- 
way , thus preventing any leakage of air or secre- 
bons As in other sites these fascial transplants 
undergo connective tissue replacement, the latter 
remaming as a permanent supporting structure 
finnlj covenng the defect As described by Taffel, 
“the new and final structures which served to re- 
store the continuity of the viscus were composed 
of (i) an inner layer of pseudostratified epithe- 
lium, (2) a layer of submucosa with occasional 
mucous glands and a few small islands of new 
cartilage, but with occasional exceptions, no fibers 
of musculans mucosa, and (3) an outer layer of 
supporting adult connective tissue ” This pro- 
cedure possesses potential clinical application in 
instances in which loss of a considerable amount 
of substance from the laryngotracheal tract has 
occurred Fascia in amount adequate for such 
purpose IS readily obtainable from the region of 
the neck wound as well as from the customarv 
source in the thigh 

Vse of the sulfonamides Because of their proved 
value m traumatic wounds, and because of the 
seriousness of suppuration in the deep layers of 
the neck, these potentially infected wounds in- 
volving the air passages and esophagus should be 
treated by the routine implantation of the sulfona- 
mides into the adjacent tissues Supplementary 
oral or parenteral admimstration of these drugs 
niay be necessary 

Tracheotomy It must be emphasized that tra- 
chtetomy, when indicated, should be done early 
and not humedly When delayed and hastily per- 
lormed, the procedure may be trying to the sur- 
geon and dangerous to the patient The distinc- 
uon between high and low tracheotomy m relation 

0 the thyroid isthmus is no longer of great impor- 
tance since surgeons have learned how to divide 

nis structure quickly and safely The method 
nt dividing the thyroid isthmus as described by 


Digby is most helpful Controversy between the 
use of laryngotomy and tracheotomy still exists 
The English surgeons have commonly practiced 
laiymgotomj for wounds above the level of the 
cncoid cartilage, inserting the laryngotomy tube 
through the cricothyroid membrane Larjmgolo- 
gists m this country, particularly Chevaher Jack- 
son, have decned high tracheotomy because of the 
frequency of ultimate perichondritis and laryngeal 
stenosis In our senes all tracheotonues performed 
were of the low type There were no immediate 
tracheotomy complications Because of the diffi- 
culty of follow-up in these patients, it is impos- 
sible to state whether there were any delayed 
sequelae 

Anesthesia Local anesthesia is by far the safest 
Under such conditions, general anesthesia is dan- 
gerous, it abolishes the action of the accessory 
muscles of respiration, the function of which is so 
important in ffie presence of obstructive dyspnea 
II a general anesthesia is required, as in the case 
of a child, it IS most safely administered through 
a bronchoscope 

Position of the patient This is an important 
detail The patient is restrained on the table m 
the appropriate manner A sandbag or rolled up 
sheet IS placed underneath the patient’s shoulders 
—not underneath the neck The head is then 
fully extended so that the chin and sternal notch 
are in the same straight line (Fig 3) An assistant 
placed to the left of the patient’s head is desig- 
nated to immobilize the head in this position by 
placing the right hand over the frontopanetal re- 
gion and the left hand under the occiput 

Technique of tracheotomy An adequate midline 
incision IS made from the thyroid notch to the 
suprasternal notch The cncoid is identified and 
the dissection is continued in depth below this 
point The prethyroid muscles are separated in 
the rmdline, thus exposing the trachea and thy- 
roid isthmus The isthmus can be retracted up- 
ward if not too large, but if it overlies the site of 
the tracheotomy, it is safer to divide it Avoidable 
mortalities have occurred because of the slipping 
of a large undivided thyroid isthmus back over 
the tracheotomy opening during the early post- 
operative period when the cannula has either been 
removed for cleansing purposes or has sbpped out 
Division of the thyroid isthmus is best accom- 
plished in the manner described by Digby A 
transverse incision is made m the fascia at the 
lower border of the cncoid, thus exposing the tra- 
chea above the thyroid isthmus A curved hemo- 
stat passed posterior to the isthmus from above 
downward bluntly separates the latter from the 
trachea, the hemostat being opened and closed to 
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fidEtite lu p a g age. Tlie btham* whkh b 
duuped bj two paaHelly placed bnnoitatt U 
then drvid^ The UUinm* b freed fortber from 
Ite trachea bv rrteitalW routing tie bemortit*, 
at Uk tame tboe ilightfy depraalng the tupvtw 
» ml to elesite lie poinU. SappieroeDtarr tiarp 
dbmectioQ may be necmary CcmuQUoai nemil 
ling an be mo ata i b liooid be effected before the 
trachea It opened. The cncoid b ttadled br 
itteam of a tbarp hoot which U polled la an np- 
a ard directioo. Tbe trachea b opeoed by a eertl* 
cal mldboe lodibo throoffa tbe 3rd, ^ti, aod 5th 
tin^ Tbe IcoUe b m tbe maaaer ol a pen 
with the ifaaip ed« tOrecled anteriorly, to ai to 
avoid lacentin ot tie pocterlor wall « the tra 
cbea. Tie tracheal opodag b cently aepanted 
with a Tmoaean dffator or a netnoatat aod a 
carumb b hiaerted. Instead one can mn 
oral window in the tracha fust large cnoogh to 
■dmit a. camtola. 

For a **lrBaqiill tracheotoeny " Tbotopeoa ad- 
Tbeo tbe Intiatzacbcal ImtSblloQ of ro drop* of 
g per cent mryilne throo^ a h)potkTmic syrinfe. 
Tbe liquid lioi Intindom bto tbe tracim mat 
catae a allgfat coogh birt 00 dbtceaL After to 
minntEt, U coodltliW parmft, ibe trachea can be 
opeoed ud the tacneotomy tube Introdaced 
witbtnt anv emgfa or apatm. 

In the chofce <d a trachea tamy aftnab, ade 
qttate leogti b ImportanL Too ihart a caruiab 
may <lip out of or w poQed Irm tbe trachea br 
carcleai handling or by pcatoperative anft tbaoe 
twriUng with renlUnt asphyria. 

Tie akin aboot tbe tochm teeny canmda abould 
not be futnred too doeely Tib might cauae a 
retentloo pocket for tbe tiacheobrmcfalal secre- 
tions which paai oat aloogride of tbe tobe with 
tbe danger of comptlcating local infccdotL 

£atrrgncCT Ntien tsphyxbUm b 

acQte, pranptneaa aod speed of acdon mar be 
IJe-nTlngmeaiuret. TbedetaOsof trehni'^ joit 
deacribed ma> ol otcmlty be wared aude. II 
cyaooab b marked and bnalhlztg has ccmied. ooa 
may rwit mcmtcnmnce mn\ delay not cven lor local 
amatbesia The ptocedore thould be rapkH) eie- 
exited, but w th care and prtebioeL The bad b 
fuDy extended as dcaciibea. Tie operator stand- 
ing to tbe patient s right, places w thomb mod 
mkvib fioger ol in left taiid on eithet tide of the 
trachea, mallng mustaioed pr uanre postriiorfv 
and btetaflr tie itemomniloid nraiclei 

and the arKKrlylng carotid sheaths. Tib throws 
the trachea Into pjeotninence An sdetjoate mld- 
Une Is made from the thyroid notch to the 

suprasternal notch. Suctioo when svalhble, wlD 
help to keep the operatire (Wd Iree of blood 


With thumb ^ miidb finger b rwfd*. iW 

Wt fcri« W b pa<«ed sloog tbe fcft trie 
the trachea. The ailpel It pU^ medhJ ti the 

todrt finger « that the jrd, ^lh. tad m 
cbeal rings tre Indsed In the mldCoe Dewte 
the haste and free hlmling care should be ewr 

oaedto void cutting the criceilocthyToUcarti. 

hgts or tbe posteror wall of tbe tiachti. The 

tracheal wound, held open by a Trooiwai ihljtw 

or bemostat, b then cannohted. Tbe h 
lowered and turned to one side to as to pemt 

the blood to run awav from tbe tracheal orari 

II breathing has ceased, nlfickl rtrpmtiw 
ahouid be girm and oxjreu paged throxrt the 
cannula, but Dot too fordNv IIen»stasU h them 
effected. IXieo the ordiaary tracheal cannuU h 
not available, or sbonld It ^ too ibort, cnc an 
be Im pro v ia e j from a piece of firm rubier toUas, 
rcacbmg If oecesaaiy to the Ufomtkn of the 
trachea. 

C*mfikalUtu Tbe ffterature appears to be ia- 
driudie concmisg the Immediate craapUratkai 
J cksm and Jacuoo state that broocbopoeuBiv 
ok b bfnqaent, whereas BaBev dies tbe fir 
qoeacy of Uib eoispliotba. la our serin thrrr 
wete no Imtardiate pulmonary sequrbe Fomrsf 
tbe poriesta derdmd wuum lafrctim wfakk 
arm readily eoelrurird by local utabsmt. Sore 
these paueota ha x been Created m aa sate tnu< 
oatle sorglcal service, we are not la a poritka lo 
report on the delay td cnsyficatlcns ta^ at strie 
ton or perichcodHtla. Moreover snyiochcixe- 
pUcatioss would crane to the Itrallcn c 4 the 
imryngologist. Rnny Nfrii aieotJons the aprur 
eoUy gremter bridence of puhnoeary tul>crcuD<b 
foOcnInglohm to the laryngotracheal tract Wr 
me lo DO position to cooment open thb iafornct. 

AXALYfa or CASCS 

lu cair smea there were 17 cases of infory to the 
larvns and bacbea. Three of these were mbci a 
neons ruptures of tbe tnebea. Ol the teealadfr 
ij were the result of bcratloos aad ens ww 
cansed by a gnndnt- ABpalienUweTf sdffilUtd 
to the bosnul within 3 hours foDcm&i* bfan 
Tbe mortaatv rate was 5A per cent for the eotirt 

series. Tbe ooe patient who dW was admlttel h 

shock with an aswadmted hceratiou of t«Mh c*bf 
nal (ugolar vein*. Shock was never rrCevw 

deaA ocmrred on tbe opmtlng room 

In 7 cases, immediate primacy reps w » 
traidieal wound was pcrfonnrd without 
mentajy IraAeotomy One patieat ha datr atw- 
otomy tube Inserted Into tbe ongtial Be- 

mnsc cf further bleeding arri dyw*« t Ihhw 

the tracheal wound was rrynired ilhrfl 4 
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Tnitlnl 

Color 

EC Sa 

Weapon 

Injury 

Assoaated ln3ury 

Procedure 

1 Course 1 

Stay in 
hospital 

1 N T 

C 

10 >l 

Knife 

Th>TT>id cartilage 

Laceration of submaxiUary 
gland 

Immediate repair 

Unc\’cntful 

Signed out 
* days 



Thyroid cartilage 

Shock multiple lacerations 

Immediate repair 

Une\ entful 

13 de>’s 

i- H W 

C 

16 M 

Knife 

Th>TOcncoid membrane 

Stab wound of chest with pneu 
mothorax shock 

Tracheotomy tube into original 
wound, primary r^mir 

Uneventful 

1 

18 days 

4- F M 

C 

II M 

Knife 

ThjToId cartilage 

Shock 

1 Immediate repair 

Infected 

j 

17 days 



Trachea 


Immediate repair 

Uneventful 

8 days 

16 M 

Knife 

ThyToh>*old membrane 
PnaoTix exposed Par 
ti&l di\ision of epi 
glottis 

1 Shocks lacerations of chest and 
! wrist 

Repair of laceration and epiglottis, 
low tracheotomy 

Uneventful 

1 

12 days 



Trachea 

Antenor jugulars 

Immediate repair 

Infected 

1 

24 days 

■ 

Knife 

Complete division 
through thyrocncoid 
membrane j 

Complete diNusion of esophagus 

Esophagus reconstnicted. Posterior 
trachea closed Tracheotomy tube 
into antenor opening 

Gastrostomy 
on 13th day 

46 days 

9. S M 

C 

» 11 

Knife 

Trachea 

Multiple lacerations 

Unable to close trachea Packed 

Uneventful 

12 days 

10 k 11 

C 

10 11 

Knife 

1 Trachea 

j 


Immediate repair 

Unc\entlul 

1 

11 days 

II tv H. 
C 

54 11 

Knife 

Trachea 


Tracheotomy into original wound 
because of bleeding reoperated 
uponin4hrs and trachea repaired. 
No tracheotomy 

Uneventful j 

14 days 

PHI 

Knife 

Trachea 

External jugulars, shock ^ 

Immediate repair 

Died of shock 
on table — 4 
hrs 


ij L.H 
V\' 

49 11 

Kmfc 

Trachea 

Amputation of penis 

Immediate repair of trachea 

Unerentful 

14 days 

HH 

Knife 

Trachea 

Penetrating stab wound of chest 
with pneumothorax 

Tracheotomy into original wound 

Uneventful 

IS days 

15- H M 
C 

55 F 

Auto aca 
dent 

Subcutaneous rupture of 
trachea 


ConservaU\e until tracheotomy on 
4th day 

Infected 

Signed out 
13 days 

16 L M 

C 

31 F 

Kicked 

Subcutaneous rupture of 
trachea 

Indsion of soft parts to rebeve 
subcutaneous emphysema no 
rep^ 


Infected 

17 days 

no 

Kicked 

Subcutaneous rupture of 
trachea 


Conservative 

Uneventful 

6 days 


without complementary tracheotomy In another 
nstance, the divided tracheal ends were too far 
‘part to permit accurate approximation The 
^ntracheal tissues were packed without trache- 
'tomy One patient had the onginal wound closed 
md a low tracheotomy tube inserted In the pa- 
Jent with the combined esophagus and trachea 
'’Jurj , after reconstruction of the esophagus and 
wstenor trachea, a tracheotomy cannula was in- 


serted into the antenor portion of the tracheal 
opening This patient also required a gastrostomy 
on the 13th day In i case the laceration ex- 
tended through the thyrohyoid membrane into 
the pharynx with partial division of the epiglottis 
In 5 patients a tracheotomy tube was inserted 
into the original traumatic opening 

Of the 3 cases of subcutaneous rupture, one 
patient was treated conservatively Another was 
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Uwl«i conjemilKriv tuitil maitfd d)TpiKa re 
Mitrd on ihe 4th day whm ao t m e ig e u cr tre 
cbcotooiy w« pfrionwL lotbethirdew »rran 
pooctnre Tnxmda were made In tiie ikia of the 
neck to reBcve the lubcntaoecrDt ci0pfa)'WiD3 
All Often th-e proceda res were carried ont muter 
ktcalaocftbesia except In one caw in whkh Intra 
\enc«» evipil was oieA. Five patlenU were ad- 
mitted In ihock one of whom ce\Tr rec o Tcte d 
Two patienU dcNTtoped a teneem poenmothorac 
from asaodated (tab wound! of the chett. There 
were DO other pulmocEar^ compticattcKta. Complr- 
cating wooDdinfeclWmocnirT^in foorkaUDcea. 
The avenge rtay In the horpttaJ for bQ tvpea of 
caaci was 18 dayt. 


6 The technique for the electfre nd thereat 

gwy^jrpex of ttacheotcoy ha e Lmi iV»a^ 
varimu cotnpJkatioes ha\c beea reo- 

$. The mortaEty rate In octr wria wu 1 
In 17 Of per cent. ThH i death apfean to 
hare been due to bctD Or ri u ce mud iSock ralbre 
than the injury to the trachea ftr u TH r 
eoftinder of the patJentJ wereaDCceirfotl haotfVtl 
b) varViin focm* of Ueatraenl tendere d U are wd. 
aoct with the nature cf the bjan tod the pre 
■eolLif fvmpLocns. 

BlBUOCILtrm 


aojocAkT 

I The reatdu of a ittrd) of trauma t Uw ta 
ryniptracbetl tract are ofleted from the pervwc 
trveof thegeoeralcDrzeoc rather than that of the 
laoiifaVigat. Cooiiarratkm haa been gKen to 
iottascea of subcntaneciQf rupture as weOaa Ibote 
diae to direct Ireitma. 

1 Sweewful rtsiJu, partlcukrtY with the wb- 
cutaaeota rupture tjTie, are contingetil upooeariy 
recofuHioQ u>d the losthaUn f apprufirtaie 
treatnwiit. 

5. Theoeceaalcvfof theiitaln(enioceofanade> 
qnate airway dtiier bv opertth-e repair tnche 
toim or brondwwap) hu been atrewed. 

4. ‘The potential aaitaer of asphyxia by the 
cardesi use of sedatkrs W been etnpbaidx^ 

j. The appfopfiaU types of IrealiDenl hare 
been ooosKlCTed. 
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EXPERIMENTAL HEAD INJURY WITH SPECIAL 
REFERENCE TO THE MECHANICAL FACTORS 
IN ACUTE TRAUMA 

E S GbRDll M n , r \ C S , NHjor, M C , A U S , T E W EUST ER, M I) , 

Detroit, Miclugin 


T HI mow has been prcscntctl that the 
effects of cranial trauma are more pro 
found to tlie nonfi\cd than to the fixed 
head Experimental data liaxc been 
submitted to 'ihou that iniurx of a critical \clor 
il\ suddenh ■siting the head into motion max 
produce uncon'^ciousncss (concu^ion) and exen 
deatli (6) Lnder tlic'c circumstance^, palliolog 
ical changes in the brim x\ ere absent or if jiresent, 
xrcrc considered to be incidental 
Tn our cxpcnence, the plix siological effects 
ohsorxed in patients xxith head injitrx haxeseemeti 
in general, to correlate xxith the intcnsitx of the 
in3unng force and the jiatliological changes ]iro 
duced in the bnin In order more clearlx to 
understand the mechanics of injury as related to 
the phx siological and pathological effects c,xpcri 
ments xxcre performed upon 150 dogs b> x arx ing 
the txTic and intcnsitx of the injiirx to the fixed 
and nonfixcd head 

XIETIIOD AND PROCFDUKr 

Mongrel dogs xxath an axerage x\ eight of 8 51 + 
287! ilograms x\ ere used for tlic studx Morphine 
in quantities of 20 milligrams per kilogram xxas 
the anesthetic used in the experiments Before 
injurx, the scalp and masseter muscle xxcre infil 
trated xxath i per cent procaine solution and then 
reflected from the hone The stnking objects 
made direct contact xxith the panelo occijiitnl 
hone The blood pressure xxas recorded from the 
femoral arterx , respirations, bx means of a balloon 
almut the thorax The sjiinal fluid pressure xxas 
recorded from a needle inserted into the cistern 
and attached to a i millimeter bore xxalcr mano 
meter Six tenths cubic centimeter of cerebro 
spinal fluid xvas required to fill the sjslem to 
startmg pressure The comeal and palpebral 
reflexes xxere ex'aluatcd bj appropnate stimuli 
before and after injurj' The state of conscious- 
v/as determined by the animal’s response to 
tail and paxv pressure stimuli Ihe morphinized 
animal XX ould react to from 4 to 8 kilograms of tad 
rtie Department of Surged XXnjTic Lmver*it> CollcRc 


pressure, the unconscious animal shoxxed no 
response (o stimuli Differing from the effects 
of barbital or ether anesthetics, morphine clearlx 
permitted recognition of unconsciousness 

\arious mcclianical dcxices xxcre used to pro- 
duce the injuries These arc shovxn in Figure i 
Injurx to the fixed licad xxas accomplished b} a 
directed falling x\ eight of 5 5 pounds and hx 
hammer blows The nonfixcd bead was struck 
bx means of a hammer, b> a hitting object pro- 
pelled bx a pendulum and alsobx a spring High 
ranges of xelocitj xverc produced bx' the pendu- 
lum the axis of which xxas eccentric serxung to 
rotate 140 pounds of weight The spring cicxicc 
xxas siniilarlx' able to dcxclop high x'clocitics bj 
xirtuc of the txpc and position of the spring 
Pcncintmg injuries were produced with gunshot 
and a mechanical drill Ewentx' txxo caliber bullets 
of xarxing x'clocitx and si/c were emploxed A 
mechanical drill xxas used to obtain a penetrating 
injurx of minimal vclocilx In a number of 
instances, gunshot xxounds were made after 
disturbance of tlic closed caxitx hydrodynamics 
bx opening the cistern to ex-pose the medulla, 
suboccipital cmiieclomx’ and unilateral orbilatcral 
craniectomy to expose one or both hemispheres 
Infiltration of i per cent procaine was used in 
these procedures for local anesthesia 

DISCUSSION or FNPFRIXISNTXI DAT\ 

1 he injuries produced in this stuclx" xx’crc di- 
X idcd into three groups The first group included 
animals injured bx a falling weight or hammer 
bloxx striking the fixed head (3oc\penments) The 
second group xvas comprised of animals which 
were struck by objects of graduated velocities 
applied to the nonfixcd head Tlie origins of these 
forces were the hammer (26 experiments), pendu- 
lum (24 experiments), and the spnng (20 experi- 
ments) The third group sustained mjunes of a 
penetrating ly-pe including gunshot mjunes (38 
experiments) 

The acute physiological effects and the patho 
logical damage under these varying conditions 
xxcre studied and correlated Particular concern 
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TTughml tlKtUteofct)ttKloQfDeM,llKCorBeal 
itwl ptlpebnl rtfleie*, Uw mfralioo, lie Wood 
fTtawrc the lalnoinfal djtojnJci, 
rbetwenflji, the ctomljive rtat# lb« oartkilty 
■ud lilt nwrtiUty The rooltmt ilnll uid ctrt* 
bril fajnito wert dajriSfd tccordlni to the dfffrt 

cl duiifw ptodiaad. 

Three lex^ o( the phyiUgslcal ropotae to the 
cnnhl tnnuu were •eetu Tfieee were *(t) miai- 
n»l (0 iDodaale- (3) pcofotiad. The ipimT« ja 
the tnlDhiial group tolmtcd the bbrj wkh ao 
ri gntS o B t rhingq la the vhal hrairtWE* ol retpE 
rmtioo, bkod pie mm e, tuA teBow. AriWh to 
this troop nnUormlj •orvh-ed the sente tojory 
The moderite gronp inchtded «TitmW to whtt 
there occ ur red a ecsntkio of the rophitkoe or 
sa toterrapttoo of the corml um palpebnl 
reflexes. A tc aip o m y rise to blood pres wie wu 
usnoliy obsoTcd. The tort ctBSCtoodess 

fom^ble periodj of time. Anhiak to the moder 
kte trwp were tnt aR ahle to a um re the tojary 
The profoond group wu characterized b/ the 
death cf the antona] duznit the acute aperieoenL 
Respiratlccs and the com^ and Ud nrflirees were 
uuaHy aboBAed A rrmaihaUe tempomy rise 
to Hood pnmm with tadtjcanlk wu a chim 
tstelc reaetko. The ni noeceadoas 

uatil hs death. 

The pathological damage to the bnia coold be 
daialfied into foor groups l i Tcs p ectfre of the 
mechaoism of tojaiy These were group i do 
groH leikn but ocnakxial alight Coticestlao 
group 3 cerebral coo totkioa, grade i and s group 
^ cercbnl coQtoskxis, grade 5 and 4 Ruop 4 
onto Uceratlon and cootoskni. The aauD wu 
(metored to all trtdances except whe* todfcated to 
the TaiioQS charts. 

Foras of Yaryfag totcoitj appUed to efther 
a fixed or poofixed were o b ae n ed to produce 
pbyitoiociad lexpccses proportkoa] to the degree 
of pathofogical to w brain. The attemnt 

to pTodoce profoand pbysUagical eflecta with- 
out prodndng pothol^lical damage laDed, The 
remits o! the mWies sre Qtostrattd to darts aod 
d es c ribe d and dacrased under «b)eCt be a d i ng . 

THE COKSdOCl STATE 

An evaluation oI the conscious state wu made 
befcae and after each injury The taoal nw 
pbtolml dap wu cooscians before the b3*0^ 
nrr u m -d AJlhoogh this itatt WU depremed, the 
tiIttmI could atm respond to eitmal fltoraB 0/ 
scnslllvc regions. Tad pressure wu sdmlnistcfed 
aith a dynamometer and the level of respons e wu 
recorded Further dcpressioc or cotoplrte faihee 

of rerpoese after the tojurr could be eVtluted. 


Aoattcinigwumadet prodra tmeoarw 

*»ociitri ^ palWorlol tlan, 
fa the brain (cokussIou) store thh b aa bin 
esttog and cootrovenkl mbiect. It wu rwlb 
to do thfa to but 1 few instances. In «der u. 
produce kas of cocortouBieas, U wu necesiirT u 
a rek^ to produce cerebral contutoea. Thessrii 
tog forces were mied to the attempt to prodjce 
Dot only conruiafcn but coocassfeo with r^last 
death of the anlml. As shown to charti. Firms, 
« t and 4i fsUUtfca rcnlted oolj afla tojmbi 
whlcb were severe enough to prodnee h^ gjadn 
of pathciogkal damage l>«th frota coeCTWra 
did not occur 

Brief periods of uncnuctoDsoesa and ml- 
contdousKss were obserred to the mf i ^ p u T 
grtnptogs. tkpresakc of the ccatscknt state wu 
the commenest fiadmg. In the modciatf nwp, 
co osciopsafsa ns frequently tost kr protoagrd 
perioda In the protound cko, the nn caac ioo s- 
Dcsa wu anSormlj loQowed by doth. 

The reiaticnihip of the cuoscious ttite aher 
totory to the corneal and palpebral rtflens wu 
•radj^ Aoalyiis ifauwcd that t n uro bc i of cuo£- 
tioDt were possible. Loss cf ctractomccsi Ire* 
qeenlJy obtabed with do changes to tht reflexes. 
Lnas of e rnsrhyttnrs a and ksa of refleses were 
frequesUy foond together to socDe toslssees the 
reflexes wonid then more while the tateal 
eoettoaed to an uncontetous stole A ereoinat 
fiodtof without ei cr p tlco wu Uat ecas rioes a eg 
wu neTcrprrscol daring the period of reflex koa. 
The obseiValtom made It clear that toss d 
CDSudoQsncsi and tow of the conoU and palpeinl 

tefl exes did not rrpresen t the tame tore} of rmpooK 

to fajurf xEaratAimia 

The eflecta of cranial tranna were foaod to be 
totfanately asiociiled srith the lueehinbro d 
respiratlML In locnc faatsnces pithotogtcal di^ 
aget the brain wu pro d uce d without recordibw 
m deu ct of any fa&ocace up* the topcatr^ 

activilv AppDatJoo of forces prod Being Bwdmi 

phytookgical tflerts usually rmohtd to 
of rapbatorr fonetton for rirlahk period* « 
time. In a lew batancei the mjiratkes ww 
sthnulated The thne Interral of respontory W* 
onto rKorery varied Irutn a few tecood* or a 
rcspfralorv pause to toswi for u kng as roo 
teemds. The cesaattoct of tha fonetKfi «* 

nscally attended by an absence of the cixn» s^ 


palp^ral reflexes and , 

p s ofo oad group, respiraltoos were ahotohed n 
pietriv and ttinlly pennaaently 
a tmilcrm finding perndtltog the , 

the iTsioratory centers WOT nwrevtoBeiiUe 
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rig I The dc\ ices used to injure the head, show ing from left to right, the spnng in 
strument, the falling weight, and the pendulum 


other \atal centers, that death occurs because the 
respirator) centers have ceased to function Evi- 
dence to the contra r)’ w as found in the observ'ation 
made a number of times that the respirator) 
actmty returned but that the heart continued to 
fail m spite of renewed ox)genation In other 
cases of temporary recoter)' of the respirator) 
centers, the onset of owgen intake in the presence 
of a failing blood pressure was immediateH 
revivifying Rises and falls in the blood pressure 
then occurred s) nchronousl) w ith each respiration 
Comparison of the \mlnerabilit) of the respirator) 
and reflex centers to trauma show ed a w ide varia- 
tion m the response of each, illustrated best 
among the injuries in the moderate group Absence 
of respiration for an interval comparable to the 
penod of loss of the corneal and lid reflexes was 
commonl) observmd Also frequent was abolition 
of the e) e reflexes with no changes in the respira- 
tory activity In some instances the reflexes were 
lost for longer periods than the respirations 

REFLEXES 

The activity of the lid and corneal reflexes 
mediated by the sth and 7th cranial nerves offered 
a valuable index of seventy of injury In this 
respect, the minimal group were characterized by 
00 changes in activity In the moderate class, 
ihese reflexes were lost for penods which varied 
Iromafewsecondstob^ jnumtgs Injuries resulting 
in a profound response were attended usually by 
loss of activity to the animal’s death In a few 


instances there was a teniporar) recovery of 
function with secondary loss of activit) In our 
experience, loss of the hd and corneal reflexes 
represents a more profound response to trauma 
than unconsciousness 

The reflex of deglutition was found to react in 
the manner of other bulbar reflexes Particular 
attention was given to this reflex in relationship 
to the unconscious states produced It was noted 
that this reflex as well as the corneal and palpebral 
were frequently preserved m unconscious animals 
Hopping and steppmg reflexes were lost dunng 
unconsciousness Deep tendon reflexes remained 

BLOOD PRESSURE 

A remarkable rise m blood pressure was usually 
observed after injunes m the moderate and m the 
profound classifications The rise was prompt and 
reached levels of 300 millimeters of mercury 
Tachycardia always accompanied the nse in 
pressure In the moderate group, the maximum 
rise would be mamtained over 60 to 120 seconds 
In the profound group, the pressor effect continued 
usually through a period of 180 seconds and grad- 
ually failed to zero at the animars death There 
were some instances among the more severe 
injuries m which hypertension did not occur It 
was notably absent when a crushing injury to the 
skull and brain was produced, m this circum- 
stance, an immediate fall m pressure was some- 
times noted Strong vagal influences were fre- 
quently observed to mterrupt the tachycardia 


SURCER^ G\’NECOLOG\ ANT) OBSTETRICS 


6j6 


HOraiK 




000 

000 

000 

000 



L, . 


(-/C 

0 

00 

00 

00 

0 






00 

000 

c— ^ 





t. CQfT«Uboa<rftJ*piij»W>5«tc»{»a<lpwJ>o(<)*le»l«S«<uWln)i»rytAtW4Mtibr*d 1 
«fl<wu4*i *0* oewr «k*» pow m prodacrd <> loAoJr* UBf** boify 


Study directed t dcficbnc tbe reerhanhfn 
m poonble foe tbe h>'perteBsioQ ibowed thet it 
coold be prevented troci occflrrtni In teclkn of 
the ipbjU coed el thefim tbortex K|u«nt- Tbeae 
tnirr^t Wert pTtpwed tbe day before ioj ly aod 
mete Ibcn KiD)eeled t blom$ mluch nrialled la 
prcrfourid effect* without h>-peTteii*latL Reonml 
of both admul ftxodi had oo effect crp<m tbe 
prcMOf reapocae after injurs \ohImbintrrd 
■ nl prtjU »h)ch did not rtipood t adrenalin, 
ibowtd DO rise fai preKure follcrmlnf injorie* 0/ 
fataJ 1 (eniity The obtemillocn which we hnve 
made U\'ce ttw conduxHo that the »ctnit> tbe 
PTBpalbctlc nerrou* i>'*tera h the cause for tbe 
acuie htpertenikn rcjolting from ln)or\ to the 
bend. ifauureiDent of tbe Wood flow i tbe*ple«i 
and I tbe hiod juw *howed a decreaae In flow In 
the tplaochnk dutriboLtoo and increaaed Wood 
flow m the hind j»w AaifflIlardi**ociationoflbe 
blood flow in the fplaochnjc mnd oejrpbcral drcii 
laticp* Wu been otaerred b) Green and Hon 

joJlowtogttinnilaikn of tbe cerebral coctea. Gun 

»bot infunei, di»ctu*cd under lepaiatc bca dinn . 

01 particular interest in re*p^ t ibeoccnr 
raice of bt'perteniwi t the time of tn2ur> Tb» 
injuries prodnced a imiform presw effect * bnl ar 
to that Mted in the km -efadti non peoetra ting 
types of Injnnes Tbe h -perteniwo otdd be pre 
vented from occurring by a bflatcral deconip^ 
*woWbooe and dura mater Injury W the meanlla 
gl*i resulted m bsence of the pie** mp mu e . 


Tbe questkn may arhe a* t the nMe of the 
eortea b medhtog or uaatbg in tbe ft war 
respoeae . A retnarkiiJe riie in bl^ re umre tfter 
ceatJcal stbnulatlCD ha* ben te cc raed by Gceea 
and Hoff and Crooch and Tboofaee. Stainhtfee 
of the h\T»ihalajmi* wit tl»o muh in hyjwiten* 
aion (7) Tbe al|TLifkaDte and idle cf lie loiff 
biiato Hem center*, bomever has been deafly 
deflnedb) Denny Bromo ndRumtl wbo«iDaed 
that the pr ca aor respoue occ ur red io head fa^iry 
after decerebralion of Ibe animil preparatoey t 
Injury 


INTI civvTU. muaccoNUfir* 

Tbe •final fluid pmeure b nskt 
mcajored ibottJy after the pfodnclk* of 1* 
bjnry A prrwre waa recorded uituBy « 
range of betareen 00 and »o maimjrtm et 
wmtcr (The highest preN.are obwrvril was y» 
nun.) These fiodmti mere siinila t 
kw»h reported (rbl Otbenhtve Unfc-ndt-l 
a *aan sT»e in the cercbnapinil fl 
after Injury of ibe n p enmen tal [n»J (‘O 

DO rijnJ&a t changt m tbe water cratfot cf tie 
brain (io) < 1 * j 

Blood wma cotmnonl} noted b tbe tffaal fl n 

Tbe degree of bkwdines* was coemnen*! rate 

tbe mtemlly of tbe mrao macaws 

bigtmantiuesofbJooHinthefluidwcrr 

*rth coeresiwHlingii 

to tb* reported ta dcufl (wJ 
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Fig 3 Correlation of the veloaty and energy of the iniunes (5 s pound weight) 
to the fixed head w ith the physiological effects Falling bodj 


Injunes produced by gunshot wounds gave 
evidence of an intense increased intracranial 
pressure at the instant of injury Such a pressure 
effect was visualized by exposure of the cistema 
magna, at the moment of injury the cerebellum 
vas extruded into the opening A suboccipital 
craniectomy followed by a supratentorial, gun- 
shot wound w'as observed to result in expulsion of 
the cerebellum w itli such force as to lacerate that 
tissue A gunshot mjury striking 5 centimeters 
below the medulla and transecting the cord 
resulted in cerebral contusions of the cortex of the 
hemispheres due possibly to transmitted high 
pressure Cerebral tissue was consistently extruded 
through the defect made bj a bullet’s entrance 
Measurement of the intracranial pressure at the 
time of injurs bx means of a fluid system, attached 
hj copper tubing to a tambour from an adapter 
screwed into the skull, shossed this instant quali- 
tative change in pressure 

PATIIOLOGX 

T hepathologicalfindingssseregroupedaccording 
to the degree of injurj, to the brain and skull as 
pres louslj noted Brain injurj' ssas absent or 
there was congestion at the site of injurs, in the 
animals of group 1 , mild contusions graded i and 
' "cre jiresent in group 2, sex ere bruising graded 
as 3 and 4 x\ as present in group 3 brain laceration 
and contusion xvere characteristic findings in 
group 4 Similarlx the degree of bone delorm ition 


was graded A fine fracture was present in grade i , 
linear but more extensive fracture in grade 2, 
depressed in grade 3 and comminuted and depressed 
in grade 4 

Group I The animals in this class shoxx'ed no 
cortical damage Congestion of the surface vessels 
at the point of injurj' sometimes occurred Conges- 
tion W'as defined as present w'hen the x'essels were 
merely more promment than in the normal brain 
Cross sections of the brains showed no gross dam 
age Frequently a blanching of the bone xxas 
noted at the point of injurj' In most cases a fine 
fracture occurred xxhich xxas classified as grade i 
The injuries of this group occurred by the appli- 
cation of forces of the lowest mtensitj in the 
range used 

Group II Tlie second group of pathological 
specimens were characterized bj mild degrees of 
conlusionsxxhich were labeled ascontusions grades 
1 and 2 Contusions xxere usuallx found at the 
site of injurj Frequently thej were located oxer 
the temporosphenoidal lobe and on the tentorial 
surface of the occipital lobes They were some- 
times present opposite to the point of impact 
under conditions of both the fixed and nonfixed 
head Cross sections of the brains of the animals 
in this group, as a rule, showed no microscopic 
changes A grade i or 2 fracture of the skull xxas 
usuallx present In some instances, contusions 

gradesi and awereobscrxedwithoutan associated 

fracture of the skull This degree of bruising was 
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Fig 5 Correlation of the veloaty and available energy nith the effects of iniury to the 
nonfixed head The animal’s head was able to absorb the energy produced by the spnng, □ 
With the pendulum device, A, much of the energy was expended into the stop bar after the 
head was set in motion 


tion Kramer and Horsley (16) reported that 
death “is not, as usually supposed, due to failure 
of the heart, but to arrest of the respiratory move- 
ments ” The changes in circulation consisted of 
‘(1) slight mitial fall of blood pressure, (b) 
considerable later nse of blood pressure, (c) pres- 
ervation of the rhythm of the heart ” 

The observations which we have made confirm 
those of Kramer and Horsley concerning the 
importance and vulnerabihty of the respiratory 
center m gunshot wounds of the brain The 
response of the vasomotor center to this type of 
trauma was found to differ from that reported by 
these observers In our experience, the nse in 
blood pressure was abrupt, profound, and uniform 
m the high velocity group of injuries The rise 
began at the moment of injury, it was not 
preceded by a fall in pressure There was an asso- 
ciated tachycardia and mcreased pulse pressure 
The lid and comeal reflexes were deranged m 
direct proportion to the severity of brain stem 
dijury, as were the respirations and vasomotor 
acUvity In the profound group, these reflexes 
dnd the respirations were abolished In the 
minimal group, although minor disturbances of 
respirator}' rate occurred, reflex function was 
normal to all appearances Unpredictable reac- 


tions of the vital mechanisms were observed m the 
moderate group In some instances, respiratory 
activity alone was lost, the lid reflexes remaining 
active, in others, reflexes only were lost In the 
largest group, both respiratory and reflex function 
were lost together and each recovered at varying 
and different periods The absence of the lid and 
comeal reflexes was always associated wnth uncon- 
sciousness However, unconsciousness was also 
found to occur in the presence of active hd and 
comeal reflexes These phenomena were therefore 
sitmlar to those observed after other forms 
of mjury 

^ ■’ EVALUATION 


Variations m the methods used to study head 
injury may account for the differing results and 
consequent conflictmg view'points The dog, cat, 
and rabbit have been mainly used m experiments 
on cranial trauma The t}'pe of the animal, its 
age, the thickness of the bone of the skull, and the 
thickness of the masseter muscle are factors which 
can influence the responses to injur} In the dog, 
the masseter muscle, because of its development 
and attachment to the bone, provides a helmet- 
like protection It is general!} accepted that it is 
difl5cult to mjure the dog fatally by means of 
blows to the head possibly due to muscle buffermg 
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Tig 7 Examples of fracture of the skull grade i, left, and grade 3 are shown 


(i) Injury to the exposed skull or to the muscle 
protected skull ma} produce different effects 
Various anesthetic agents have been used during 
the experiments, barbitunc acid derivatives and 
ether being the most common The effect of the 
anesthesia m its relation to the experimental 
results has not been critically analyzed Such 
factors may account for the differences of opinions 
concerning the results of mjurj 
In the experiments upon dogs reported m this 
paper, an attempt yvas made to evaluate, as far as 
possible, the injuries under controlled conditions 
For this reason, the selection of the tx'pe of 
anesthetic yvas held to be of first importance 
Morphme analgesia yyas used since the state of 
consciousness could be readily recognized ^lor- 
phine does not influence the activity of the palpe- 
bral and comeal reflexes as may occur by tlie use 
of barbituric acid denvatives In further interest 
of controllmg the conditions of experiment, the 
site of injury was ex-posed in each instance to 
eliminate masseter muscle buffering The varia- 
tions m bone thickness and tensile strength could 
not be controlled Measurements of the bone 
showed vanations between '^J^2 and Vs inch 
Under these conditions the energies produced 
by the various striking devices usually resulted 
m predictable physiological and pathological 
r^ponses In the experiments, a correlation of 
the physiological and pathological changes was 
tound to exist Mmimal, moderate, and profound 
phy'siological effects yvere associated with very 
slight, moderate, and severe pathological changes 
in the brain That is, animals which were struck 
With sufficient force to produce changes m vital 
unctions showed also gross pathological damage 
in the bram If the force applied was msufiicient 


to produce observable pathological changes, there 
were then no significant effects noted m the 
reflexes, the respirations, or in the blood pressure 
Both phy siological and pathological effects yvere 
found to be proportional to the mtensity of the 
injuring force yvhich yyas allowed to strike the 
head, irrespective of yvhether the head was fixed 
or nonfixed 

In these experiments, a velocity range of from 
13 to 40 feet per second was developed When 
the head was allowed to move, higher velocities 
yyere required to cause a given injury, than if the 
head were fixed An understanding of the physio 
logical effects observed may be aided by a consider- 
ation of the mechanical forces involved 

DYNAMICS 

The physical forces producing craniocerebral 
injunes may be grouped into four classes (i) 
force applied to a relatively fixed head (direct 
bloyv, “compression”), (2) force applied to a 
nonfixed head which may move by the force 
(direct bloyv, “acceleration”), (3) force applied 
through the head in motion commg in contact 
with a nonmoving or slower moving object 
(indirect blow, “ deceleration ”) , (4) a combmation 
of the precedmg circumstances 

Whether the head is fixed or allowed to move at 
the tune of the blow and whether certain critical 
velocities are significant m relation to the mor- 
bidity and mortahty may be deterrmned by 
analysis of the experimental data and the under- 
Iving physical findings In this regard, we may 
consider the question of the forces involved from 
two points of view, first, that of the work done 
upon the bone and the intracranial contents, 
second, the dissipation of momentum at the 
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The general effects of a blow to the head are 
brought about by several factors Among the 
more important are first, a sudden intense 
increased mtracramal pressure at the moment of 
injury, second, mass movements of the bram at 
the time of the blow, third, cellular damage due 
to transrmtted energy to the head with no accom- 
panying mcreased mtracramal pressure Any of 
these factors, or a combmation, may result in 
intracellular, microscopic, or gross disturbance of 
the mtracramal structures 

1 A sudden mtense mcrease m mtracramal 
pressure may occur at the time of the mjury' 
and has been demonstrated by Kramer, Cannon, 
Kocher, and Scott. The increase m mtracramal 
pressure may produce reversible or irreversible 
cell damage The most vulnerable cells are 
mvolved with ensumg pathophysiological mam- 
festations The bram stem with its respiratory 
and vasomotor centers, which are most essential, 
may become stimulated or inhibited by trauma 
Mechamcal compression (5), apphcation of elec- 
tncal currents (17), cheimcals and heat (10) to 
the medulla cause similar stimulation or inhibition 
of the medullary centers The conclusions of 
Scott that the mcrease m mtracramal pressure, 
lastmg 2/10 seconds, produces ischeima, that the 
ischemia m turn results m unconsciousness and 
h>perteiision, are not warranted m the presence 
of strong evidence to show that unconsaousness 
due to anemia does not occur until 8 to 10 seconds 
have elapsed (17) 

2 Mass movements of the bram may cause 
microscopic or macroscopic damage In these 
observations mass movements occurred with the 
head fixed or nonfixed A greater degree of dam- 
age occurred due to this cause when the head was 
nonfixed FoUowmg a blow to the skull, the 
mtracramal contents may abutt agamst solid 
structures causmg added damage Sundarly, the 
mowdmg together of the bram itself because of 
difference m density may result m parenchymat- 
^s lesions Contrecoup lesions so common m 
head mjury are ascribed to a lag of the bram 
behmd the more rapidly movmg cramum or there 
niay be a “boimcmg back” of the bram when the 
movmg head is suddenly stopped by a nonmovmg 
® ®^^er movmg object. Phenomena of “suction” 
end “shdmg” of the brain have been descnbed m 
eonnection with mass movements (23) In our 
erpeninents, the presence of contrecoup lesions 
on the surface of the bram opposite the area of 
impact suggests that the transmitted energy may 
ravel m a given direction with abuttment of 
mm agamst skull at the end of the path of 


3 Cell derangement may result from the trans- 
mitted energy to the skull contents without an 
increase m mtracramal pressure Energy which 
mjures a bram may produce a “commotio 
cerebn” (i, 8, 18), “a shakmg of the nervous 
system” (19), “a disturbance of cell equihbrium” 
(17, 22), “a vulneration of the nerve cells” (12), 
“a molecular derangement” or “ ebranlemeiH” 
(13, 21) —terms used to describe a diffuse response 
of the mtracramal structures at the tune of mjury 
ThO result of the mjury is directly proportional to 
the mtensity of the energy actmg upon the head, 
the result expresses the amount of “work done ” 
Whether the head is fixed or nonfixed at the time 
of trauma is important in terms of work allowed 
or degree of dissipation of the momentum. The 
cellular disturbance may occur from a single 
application of an adequate quantity of energy or 
from multiple apphcations of energy of lesser 
mtensity (21) 

The acute physiological effect followmg a gun- 
shot penetratmg wound of the head m the expen- 
mental animal may be due, we believe, to the 
mtense, momentary mcrease m mtracramal ten- 
sion at the mstant of mjury rather than to “a 
gradual nse m the mtracranial tension due to 
hemorrhage withm the skull cavity” suggested by 
Kramer and Horsley (16) This phenomenon of 
mcreased mtracramal pressure was absent m 
penetration of the bram with a low velocity object 
The force, known as “e-vplosive force,” of a high 
velocity bullet transmitted to a closed, semifluid 
system, resultmg m a sudden, mcreased, mtra- 
cranial pressure, is dispersed throughout, acts 
upon all tissue, is manifested by the response of 
the vital medullary centers Vital cell or center 
injury, recoverable or fatal, may be the direct 
result of this sudden pressure The mdirect effects 
of intrinsic vascular damage plus the local destruc- 
tive process may cause addibonal immediate or 
delayed injury to the cells Mention only is 
necessary to mdicate that mjunes by extensive 
dissolution of the bram as well as those produced 
by extreme velocities were excluded from this 
study 

In summary, trauma to the head causes acute 
pathophysiological effects through visible and 
mvisible damage to the mtracramal structures m 
a nianner outhned Other known and unknown 
factors act m the mterval between the apphcation 
of the force and the recovery or death of the 
subject Known factors mclude immediate or 
secondary vascular damage, hemorrhage, infec- 
tion, gross tissue destruction by maceratmg low 
velocity objects or shattering high velocity shell 
fragments or bullets 
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BACTERIA AND THE 
SURGEON 

S urgeons arc constanth encounter- 
ing problems of sepsis, asepsis, and 
antisepsis In spite of this fact, there 
are too mam surgeons Mho know too little 
about bacteria and their habits Frcquentlv 
fhei take cultures from nounds or exudates 
but pa} little or no attention to even the labo- 
ratoi}' report of the findings, let alone making 
am practical use of it Too often, the} regard 
the bactenologic problem as being an academ- 
ic one, apart from the clinical aspects of the 
case, something for the laborator}' technician 
to work out, and for the hospital supenntend- 
ent to report m the analysis of cases This, of 
course, is not true, for the whole science and 
art of surgery depends so greatly on bacteri- 
olog}r Without asepsis, practically the whole 
field of elective surgery would collapse The 
intelligent care of infected wounds demands 
a thorough knowledge of bacteria, how they 
grow or how they may be inhibited Who is 
in a better position to make contributions m 
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this field than the surgeon m ho sees and dresses 
the wound, or w ho opens and drains the ab- 
scess, and follows the clinical progress of the 
patient? Certainly not the laboratory techni- 
cian or the bacteriologist whose chief interest 
is often concerned mth the staining reactions 
of the organism, its reaction to culture media, 
to o\}gcn tension, and other similar qualities 
which allow it to be diagnosed and classified 
It IS M ell known that man} of the problems 
in surgical bacteriolog} liavc been solved by 
surgeons who arc also trained bacteriologists 
To mention only a few, one immediately thinks 
of the sterilization and standardization of cat- 
gut, the use of zinc peroxide by Meleney in 
the treatment of certain types of burrowing, 
progressive ulcerative lesions, and the use of 
high titered bacteriophage in the treatment 
of staphylococcus septicemia Many studies 
on such matters as tetanus and gas bacillus 
infections have been made and are still being 
made by surgeon bacteriologists 
During the past few years, the development 
of the sulfone compounds and their use locally 
and systcmically have further demoralized 
man}’' surgeons, who now believe that throw- 
ing some of the “magic powder” into wounds 
and body cavities relieves them of further 
responsibilities, and if infection then develops 
or persists it is a sad trick of fate and no fault 
of theirs Nothing could be farther from the 
truth Many wounds heal more kindly with- 
out these drugs if adequate care and toilet of 
the wound are carried out In this war, as m 
the last one, great emphasis has been placed 
on the healing of traumatic wounds and the 
best way to manage them While many an 
average surgeon believes that he knows the 
best way, many experts are not so satisfied 
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arc treated better than ther hair bem lo the 
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of methods ad\-ocaled to reatlie that tV Weal 
treatment has not been achieved. There K 
therefore still aropie opportomh to 
cootributloQX lo this field of mediaoe anj 
the surgeon aho Is wHUng to male me of the 
eauting bacteHologic knowledge lo ha rut 
of wouods should be In tbc best poutioo to 
help 1 q solv-ing this problem. 

if if Zorrrroca. 
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REVIEWS OF NEW BOOKS 


ALL of the contnbutors to the first edition of 
A iloms’ Human Anatom) ere Englishmen, 
•t assoaated inth hospitals in or near London 
The\olamesvasonginall> designed for the use of stu- 
dents “preparing for the Conjoint Board of the Ro\ al 
Colleges of Phjsicians and Surgeons, for the I ellow- 
ship of the Rojal College of Surgeons,” etc Ihe 
contnhuton, to the current loth edition arc 12 
\inencaiis, uho hold, or ha\c held, professorial ap- 
pDintments in anatomj, m medical schools of the 
United States or Canada, no one of the original au- 
thors of the work, first published almost 50 \ cars 
ago, 15 on the present list 

Editorahip of the present edition uas assumed b> 
Profeasor Schaeffer after ill health required Professor 
Jackson to v,ithdra\\ from such dut\ As the edi- 
tor’s preface records, death has rcmo\cd Professors 
Bardeen, Semor, and Stockard from the list of con- 
tnhutors, while Professor Hardest) has retired from 
actmt) associated inth the new edition These 
earlier contributors ha\c been replaced b) Profes- 
sors Grant, Patten, Cummins, and Larscll, in the 
preparation of the sections on the musculature, the 
cardiot’ascular sj stem, the skin (and spcaal glands), 
and the nervous sytem, respectively 
Several sections of the treatise have been pro 
foundl) altered m rewriting, others hav c been rather 
moderately changed hlanv of the older, inadequate 
figures have been replaced, chiefly by borrow ing cx- 
tensivelv from impeccable foreign sources The sec- 
tional lists of important bibliographic references 
hive been extended, an improvement which should 
05 welcomed by all teachers and advanced students 
of gross anatomy 

The first section, on developmental anatomy', 
while actually shorter than it was in the pnor edi- 
tion, IS nevertheless far more informative, since 
uKcnptive material has been conv erted into senes of 
schematic figures Professor Scaramon has made 
5ach set self contained and, through ingenious label- 
'Dg, virtually self-explanatory By this means the 
general developmental history of viscera, skeleton, 
inQ nervous system, to name but several items, is 
JMnaged graphically The ad section, dealing with 
he skin and its modifications, has been rewntten by 
rofessor Cummins, with additions to text and illus- 
ratioM The 3d and 4th sections, on osteology and 
riiculations, by Professor Terry, have been made 
ore readable through being set up in regular type, 
T fino print has been reduced to a minimum 

■r the form revised by Professor Grant, the 5th sec- 



tion, on musculature, has been slightly lengthened, 
major descriptive material on origin, form, course, 
and insertion of muscles is set up in regular type, an 
arrangement convenient to the student who must 
read his book al the disscction-table, descnptions of 
action, relations, and variations are in fine pnnt In 
general the subject matter is fortunately presented 
in the critical form composed by the late Professor 
Bardeen The 6th section, on the cardiovascular 
sv stem, enlarged bv Professor Patten, retains much 
of the textual substance of its predecessors, but is 
grcatlv improved bv the new account of morpho- 
genesis ana variations of the vascular system which 
is illustrated bv diagrammatic figures Many new 
colored figures have been added, borrowed from the 
Tandlcr Lelirbuch The 7th section, dealing with the 
Emphatic svstem, bv Professor Clark, remains es- 
sentially the same, as does section IX on the speaal 
sense organs by Professor Arey These chapters, 
thoroughly revised for the earlier edition, required 
little alteration In the 8th section rewritten by Pro- 
fessor Larscll, is contained the bulk of the neural 
matcnal presented in earlier editions but modernized 
through additional detailed descnptions on nudear 
masses and tracts, and accompanying diagrams The 
9th section by Professors Jackson and Blount con- 
tains numerous new and helpful illustrations, and 
the older ones arc improved The text contains con- 
cise accounts of recent researches, affecting, among 
other areas, the gall bladder and biliary ducts These 
statements also apply, generally, to the nth section 
on the respiratory system, by Professor Schaeffer, 
and to section XII, by Professor Johnson, on the 
urogenital system In the 13th section, by Professor 
Gudcmatsch, on the anatomy of the glands of mter- 
nal secretion, new figures have been added and the 
text has been brought up to date 

The volume is about 100 pages longer than it was 
in the pnor edition, but the added bulk has been 
most advantageously used The descriptive mate 
nal has been pnnted in type of easily readable size 
The work continues to be encyclopedic, m the tradi- 
tional manner, it contains, to approximately one- 
sixth of Its bulk, material that is nowadays handled 
admirably by the separate textbooks of embryology 
neurology, and histology Bamy Anson ’ 

T he ever increasing madcnce of malignant dis- 
ease throughout the civilized world and the 
equally increasing occurrence of hazards of mdustnal 
life as well as those associated with the average trend 
of modern living, many apparent and controlled and 
many not, suggest a study of a possible relationship 
Studies have been made of caranogenetic sub- 
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The section on cardiovascular disease follov. s the 
Massachusetts General Hospital etiological classifi- 
cation, which the author admits is incomplete It is 
uniortunatc that the classification of cardiac dis- 
orders of the Amencan Heart Association has not 
been included, or at least, presented for discussion 
The format of the book, as m previous editions, is 
excellent The plan of presenting the subject by 
anatomic sj stems of necessity mvolves repetition of 
certain disuse entities in the discussion This, how - 
eier, is effectne and well tolerated by the reader 
1 beheve this volume will be found more practical 
than precious editions, not only for medical grad- 
uates, but also for the student just begmmng his 
studies m clinical medicine Eugene L Walsh 


B ecause of its general plan, the broad field cov- 
ered, and the excellence of the individual papers 
the 3d volume of the Medical Progress AnmtaP 
'hould be of interest to every chnician It serves as 
in admirable “Year Book” of value not only to the 
•peaahst but also to general practitioners, internes, 
and to 3d and 4th c ear medical students 
The book consists of 52 articles that have been 
teprmted from issues of the Neis England Journal of 
Medicine for 1941 These articles represent the ef- 
forts of well qualified writers to cover recent advances 
in diagnosis and treatment in vanous fields, either in 
a general way or as they apply to some particular 
aepect of the specialty The improc ements in medi- 
al practice that, in the opinion of the authors, have 
ran accepted and should be utilized are stressed 
Thelist of references at the end-of each article should 
he particularly helpful A subject index is provided 
hubjects of special mterest to surgeons include gen- 
eral anesthesia, diagnostic roentgenology', operative 
tKhmque, shock, transfusion reactions, surgery of 
the abdomen and of the sympathetic nervous sys- 
tem, thoramc and neurosurgery , radiation therapy' in 
pmecology , treatment of pneumonia and of biliary 
tract disease Waltes H Nadler 


^HOUGH m the title of 4 S/iorl Uislor't of Cardt- 
ologf by Hemck the word “short” is used the 
^tstandmg and essential developments in the know I 
gc of the heart since the time of Harvey (1628) are 
equately described in the volume A short chap- 
'r, introductory in character, is given to the scant 
oidedge of the heart prior to the time of Harvev, 
^ Ppocrates, Galen, and Yesalius yy ith a short notice 
yvhose interest was confined to 
’ ’ Three 

‘Laennec to 
lake up the 

Him book Shorter chapters entitled ‘Tn- 

mation of the Heart,” “Affections of the Myo 
um, “Syphilis of the Heart and Aorta,” and 

Vot ,3 1543 A Seiues or Futy n\o 
ST, Accetted Advances rx DtAoxosis and 

MtSEine. during 1041 in Tte New England Journal of 

Spnngfi^ 111 andBalli- 

nx Caedioewy By James B Hemck Spring 
‘•"L and Baltimore Md Charles cf Tbomaa rorr 



"The Coronary Artery' and its Diseases” make up 
the rest of the book 

The author has presented a comprehensiy c and 
interesting story of the gradual deyelopment of our 
knoyylcdge of cardiac disease WTiile presenting the 
history of research in cardiac disease, the author 
portrays the characters of many physicians from 
many lands, yvhose pioneer yvork is presented Dr 
Herrick has a gift for appraising his characters con- 
cisely and accurately', the facts of scientific inv estiga- 
tion are made more interesting in the light thrown 
upon them by one w ho belongs to the mner circle of 
medical research The author found time to portray 
the characters of the more important mvestigators, 
he teUs not of saence alone but of personalities He 
has desenbed the vanous approaches to research in 
times of Ignorance and the tenacity which most of 
the investigators needed to maintain their disco\- 
eries For instance, he gives some 15 pages to 
Bouillard, yvhose thorough yy ork resulted in the dem- 
onstration of the relationship of acute rheumatic 
fever to cardiac disease 

The book is adequately bound and yy ell printed 
It will delight the members of our profession who are 
especiallv interested in cardiac disease, it yyiU in- 
trigue the phy'sicians who are interested in medical 
history, the descnptions of the clinical studies and 
iny'estigatiy'e procedures in yvidely different times 
may be read yyath pleasure and profit by the medical 
profession but also by many from every w alk of life 
who are interested in the history' of science as well as 
medicine James G Cam 

A ny yvnter yvho undertakes the herculean task of 
■ compressing into a single volume the enormous 
body of knowledge connoted by the title ffiimaii 
Pathology^ deserves respectful consideration, even 
though complete success is impossible Dr Karsner 
acknowledges the book’s limitations when he says in 
his preface to the first edition “A textbook is only 
an introduction to the essentials of a subject ” The 
book has been popular as the appearance of 6 editions 
in 16 years well demonstrates The material is pre- 
sented in the pattern generally accepted as best de- 
signed for the instruction of medical students, deal- 
ing first yyith general topics and later taking up 
systemic pathology' In this latter diy'ision the au- 
thor demonstrates the breadth of his knoyy ledge by 
including many topics of interest to surgeons which 
are slighted or omitted in scyeral other well knoyy n 
textbooks on the subject The present edition con- 
tains much recent material and new references so 
that one can rest assured that reyision has been 
painstaking and judiaous 

There are omissions which are common to most 
textbooks of general pathology There are, for ex- 
ample, no chapters devoted to the ey e, the ear, and 
the skin Perhaps this can be justified for the eye 
and ear, but the skin must be reckoned with by 
almost every phy sician, and surely some familiarity 

•Hitman Patholocv B> Howard T Karsner M D 6th cd Pb^b 
ddptua Montreal and London J B Lippincott Co 194-* 
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I N the last few years the surgical manage- 
ment of a chrome callous ulcer of the 
stomach and duodenum which fads to 
respond to conservative treatment has 
been estabhshed on a sound and quite univer- 
sally accepted basis Out of a confusion of 
conflictmg opmions, defimte mdications for 
surgery have been outlined repeatedly and ac- 
cepted by the majority of the medical profes- 
sion The need for adequate subtotal resection 
of the stomach for most chrome mtractable 
ulcers IS generally conceded Furthermore, it 
IS conceded that the Idcehhood of recurrent 
ulcer distress is reduced to a reasonable mini- 
mum by this operation and that recurrent 
ulcer, whde it may occur, is infrequent after a 
properly executed resection of the stomach 
In this paper, our interest is not m these 
now recognized generalizations but m some of 
the more troublesome and complicated prob- 
lems which arise m gastric and duodenal sur- 
gery as well as some of the conditions which 
follow a previous conservative or radical sur- 
gical procedure In this complicated type of 
case the surgeon’s experience and judgment 
jnay be taxed to the utmost, and he is apt to 
be faced with conditions producing the highest 
niortahty rates m gastric surgery He must 
Acquire not only considerable technical ex- 
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perience with gastnc surgery but he must also 
develop experienced surgical judgment with 
cases of this type if he wishes to avoid senous 
fatahty percentages 

Smee we have standardized the procedure 
at the Lahey Chmc, the risk accompanying 
resection of the stomach for the average 
duodenal, gastrojejunal, or gastric ulcer ex- 
clusive of gastrojejimocohc fistula is now re- 
duced to 2 7 per cent However, one cannot 
assume an attitude of complacency toward 
fatalities m this technically difficult group of 
cases, and so we have been interested in de- 
veloping methods of surgical approach which 
will retam the risk at a rmmmum level 

The Clmic has had under hospital manage- 
ment 7,000 peptic ulcer cases, of which 6,550 
were duodenal ulcers and 450 were gastric 
ulcers Of this group of 7,000 peptic ulcer 
cases, 18 I per cent of the gastnc ulcer cases 
and 6 59 per cent of the duodenal ulcer cases 
required surgery for the relief of symptoms 

This paper deals with the complications in 
the last 251 consecutive patients who had sub- 
total gastric resection for peptic ulcer of 
various t}q)es It mcludes subtotal gastrec- 
tomy for 152 duodenal ulcers, 45 gastric 
ulcers, and 46 jeiunal ulcers in which were 8 
gastrojejunocohe fistulas There were 8 post- 
operative deaths, an operatnm mortality of 
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3 » per cent -rbeh indudet the morttUty of 
g:* 4 tTD}c}unoco 5 lc fistula. Of these 5 were pa 
tienU wfth pdmarv doodenal ulcer 2 were 
pitienU wrtn gistrojejunocolk fistula, arid 1 
a patient with a recurrent ulcer after aobtotal 
gastrcctomr 

The ulcer states whkh have been com- 
plicated and difficult to manage are the Iw 
duodenal ulcer tnr-oldog the cummon bile 
duct in its ludunted scar the ulcer located at 
or below the entrance of the coenjoon duct in 
the duodenum the gastrojejunal ulcer tlw 
gastrofc^unocolic fistula, and tb recurrent 
ulcer m the gastric stump after a high sub- 
total gastrectomy AH the deaths arnoog tiw 
151 patients subjected to total or subtotal 
gastrectomj for ulcer with the exception of 
I patient who died of embolui, occurred hi 
patients baling ulcers of these cocnpfkated 
tj-pei. Two were patknti with duodenal ulcer 
lovolviog the conunoa duct a acre paiienU 
with an ulcer below the levd of the ootct of 
entrance of the coounon duct mto w doo- 
denom 3 werepatiei)tsvithtgastro)ejuDocoUc 
fistula, and x a pabent wttb a large recurrent 
ulcer In a gastric stump, the ulm being of 
such sbe as to o cg i p v pnctkallN the entire 
gastric stump and to require total gastrectomy 

to the surgical treatment of a paDeut with 
a duodenal ^cer for whom subtotal gastrec 
tomv Is contemplated, the first obfeclrve 
should be to expose the comtncu] duct and to 
settle its rclationsh^ to the level of the ulcer 
m the duodenum. To select the conect Ut* 
of operation, 00c must first deadc wbelhw 
after remoiwl 0/ the ulcer with that part of the 
duodenum which it invohTs a sufficieot 
amount of duodenum w 3 l remain aboAT the 
iptuoctrr of Oddi to permit safe mAvrsioo of 
the duodenal stump without ohstruclioc of 
ti* tntCTmg bQ£ duct V* e have occaswurnDj 
found a doodeuil ulcer so low that after re 
ittival of the mvotved portion of duodenum, 
unless aoToe measure was Instituted toprereot 
it safe InvemoQ of the cut cod of the duo- 
denum would occlude the entertng bile darts 
(Fig a) In such cases it is ad>Tsablc to 
open the common duct low and to insert a T 
tube with one long limb pasnng throush tte 
fphiDCter (Tig 1 b) This not onb keeps the 
Sc sphincter open until the duodenal stamp 


1^ and prevenu ianndice from preMore of 
the iQATrtcd duodenal slump on the cntm-.c 
common duct (ITg 1 c) but aJ-o main u 
posiaje to be sore of the rrisboo of the retro- 
duodenal portion of the duct to the ulcer 

If the doodenal ulcer Is actuallr briow thr 
level of the papilla of \ atw ai in 1 patient b 
whom death occurred after an unal 4 detWoB 
b\ ooe of us (F H L.) to eraplo\ subtotal 
gastrectomv excWon of the ulceralthtlw In- 
\-olvTd portion of the dondenum houU not 
beUDdertahrobut ritbertgaitrocniero-iUmv 
or a nnslerer rraectwo In cwIinIoo (Ttg jJ. 

If the duodenal ulcer b clow to or In con- 
tact with the cororoon duct It H here that tlw 
roost eaperif oml judgment b nrmsary (1 s 
3) lo a written dbeosskm a (Effcmitlatinu 
between a mno\-ahle ulcer of tWs ti'pe and 
one which should not be rtoan'ed b difiiculL 
The dlstlnrtion b clear to those aho have 
dealt with a cwuideraUe number of duodenal 
oleera, but it boot east lomslefor Lbowabo 
are reiativrit fastiperienmJ with thew ciw*. 

Ooe sees two tj-pes of duodenal ulcer ad 
herent to the commem duct that type ahkh 
consuls largriv of dense but fiesUe and mor 
able acar tissue and that tvpe whirfa coosbts 
of a mass of firm Infleafble aUte scar tbme 
of thick comutenev and light In colw Re 
moral of the Utter gtUlle-liLe type 
whether or not it Invades the common dart, 
should usual!} not be uodertaLen as it fre- 
quent]} cannot be done safHv ncTTerudate 
0/ this Utter tnie b of such cartilage He cro- 
■bleocA that It cannot be separate analrtiv 
icaD\ IroTu the duct or othCT adjacent ana 
tomlcal stfucturei, and in addiUon In lu 
leparalicm one can so tear up the pancreav as 
to malcf posribk a complicatMO which can 
produce a (atahtv—pincreatiUi. In the other 
type In wiuch the fl^bfe scar and adhesjom 
•rKiat the ulcer have oeduded the duct, re 
rooval can be gndertalcn safe!} 

The natural downward approach to the 
duct in sepataling the commoo dart Irom the 
■fr *ad erudatc of the ulcerated doodenum 
froni the ulcer a not the best ooe H 
altempts to separate the duct from the tn- 
ctraled duodciwnn from above downward 
through the scar it u difficult not U> m i le an 
opening Into the duodnmin and thus destroy 
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Fig I a, The relationship of a posterior Mall ulcer ad 
i to the common duct and close to the point m here 
that duct enters the duodenum As indicated by the trans 
urM dotted line, the ulcer is so close to the point of entry 
w the common duct that it maj be necessarj to transect 
the duodenum at a dangerousl> low le\ el m order to get 
the ulcer out b, The close relationship of the sphincter to 
™ tu^t edge of the duodenum \\ hen it is necessary to tran 
swtthe duodenum low as in a A method of decompressing 
the common duct by inserting a T tube with its distal end 
ttito the duodenum c, The closed end of the 
uuodmum with the T tube m the common duct projecting 
j aalue in precenting obstruction of 

the duct while the inverted end of the duodenum is healing 


part of that structure tvhich is so much needed 
tor safe inversion, or one may tear directly 
into the bile duct, a casualty m duct destruc- 
tion which sometimes cannot be repaired 
satisfactonly In such low ulcers adherent to 
the duct, mobilization of the duodenum below 
the point where the duct passes behind it and 
tunung the duodenum mward and upward 
exposes the retroduodenal duct where it is 
not caught in the ulcer scar, and dissection 
ot the duodenum upward from the exposed 
uct may be accomphshed not only with pro- 
ection of both these structures but often frees 
n surprising amount of duodenum proving 
'aluable m the safe mversion of the duodenal 
stump (Fig 4) 

To summarize our experiences with ulcers 
0 this type, we advocate the insertion of a 
ong-limbed T tube into the common duct 
^d through the sphmeter m the removal of 



Fig 2 The location ot the ulcer in 2 cases in which it 
wasactuallj below the level of the point where the common 
duct entered the duodenum 


certain low lying duodenal ulcers There are 
certain gristly types of exudate in low duo- 
denal ulcers involving the bile duct in which 
subtotal gastrectomy with removal of the 
ulcer is unsafe and contraindicated The 
safest way to separate a low duodenal ulcer 
which has involved the common duct is by 
mobilizing the duodenum below the duct, 
thus approaching the duct outside the ulcer 
scar through an established retroduodenal line 
of cleavage 

The next problem which we wish to discuss 
IS that of gastrojejunal ulcer followmg gastro- 
enterostomy Although its true mcidence is 
unknown, it is high, perhaps over 15 per cent 
It is more apt to occur m young people with 
high acids and is more intractable to nonopera- 
tive management than a primary ulcer m the 
duodenum or stomach It can occur very 
early or very late after anastomosis of the 
stomach to the jejunum We have had one 
occur 7 weeks after operation and several 15 
to 20 and even 27 years after operation How- 
ever, we have successfully treated patients 
with gastrojejunal ulcer medically, and we 
have observed the healed scars of gastro- 
jejunal ulcers in gastroenterostomy stomas at 
operation for other lesions We beheve the 
occasional spontaneous closure of a gastro- 
enterostomy stoma IS often due to the scarrmg 
secondary to a heaJmg gastrojejunal ulcer 

We have performed 46 operations for gas- 
trojejunal ulcer m patients who had had a 
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(If ) UatCScaJU i&wtnt ctrult«*bL doadewl 
Icvrbi a( tiR U k cnmoo d*:t TVtrtat knnrr ku 
MlnDpted ta partnjr Ike dAcohf bMi ooU ufe. o 
lr7«R t0 M oWr b ^ cd 4*adniu» 

froa (be ranuVB d»e< 



Ft? 4 tV iari«»(B cl tbc pencuJ pmtiB on U. 

tide U* ^odnna. Lbe daoJma roDnl B »d. uid iSr 
dan BtcdMkxd By tko ptu (he Wia dirt 
o* W »q«nted Ime tbe aim wd M adbewct wtcb 
■tcer mtaly ibM d tjT^ u xbtiJ fren tkm 



ltaslrDct)(tro4tom> Tbett »i » death. If 
there iia£> uJceriUtem which the lovfiaUrlc 
arid* Of aiuodilN so frrquentlv occ un ^ af 
ter ubtotai gastrtctacay U emitlal it 
b IQ w case* of gajlro)e)uiuI olcer In this 
group high pnitopcratixe addJlN abict has 
a teTjderxrv to produce recurrttil nicer has 
uaaallr been dciT»n»tnted In mch cawi n 
trftoeiv radical and high subtotal fa<rK 
loffl' 1* partoruIaHv neceisarv to pcodoct 
poatopcratlvc anacalil\ ot acidltj bdow in. 

One Upc of futrojejunal nicer for aitfh 
we bdiere uxunedlate subtoul gastreclcanr 
ahinild beundieTlal.enutbegajtrT)jepmaJ olceT 
adherent to the traraverae colon (Ftg 5). 
Thu U the itage of gastroje^unjil ulcer prrced 
ing eronon into the tran5\-eric colon and pro- 
dactlon of a gastroJejnnDcoIk: fntnla, and In 
tuch cases operalxm ihotild be oodcrtaicB 
before the olctr perforates into the coioo and 
produces a more dangerous and cortrpfkrated 
technical proWem On operatk* in the c**e 
Dlustrated in Figure 5 the ulcer had alrcadv 
eroded through the rauseularb but the mu- 
cosa was still intact permitting Kparitlon 
without perforatton ana conttminaUoo of the 
contents of the cofoo 
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Fig 6 The method previously published (F H L ) by 
which a gastrojejunal ulcer may be removed mthout com 
pletely transecting the jejunum Note that closure of such 
in opening into the jejunum leaves the caliber greater than 
It was onginally Such a partial resection of the jejunum 
has less tendency to produce temporary obstruction and 
dosure is simpler than nith complete transeebon and com 
pletc end to end anastomosis 

Little need be said about the now quite 
standardized procedure of subtotal gastrec- 
tomy for this lesion except to call attention to 
two technical procedures which have proved 
valuable to us 

Sometime ago one of us (F H L ) described 
a method of taking down a gastroenterostomy 
without completely cutting across the jeju- 
num, thus requiring a complete end-to-end 
anastomosis (Fig 6) In this procedure only 
a fraction of the entire caliber of the jejunal 
wall IS removed and the mesentery remains 
intact This plan permits safe reunion of the 
bowel wall edges without dealing with the 
mesenteric border of the jejunum, and so re- 
establishes the caliber of the jejunum that it 
IS larger than it was originally 

In separatmg the proximal and distal loops 
of a gastroenterostomy in subtotal gastrec- 
tomy for gastrojejunal ulcer, particularly of 
the so called no-loop varietyq the proximal 
jejunal stump of the gastroenterostomy^ may 
w found to be very short One of us (F H L ) 
has described a method of transposing a short 
proximal jejunal stump under the vascular 
mesenteric root bx incising the parietal peri- 
toneum about the ligament of Treitz and 
dosing the cut end of the proximal loop of 
jejunum, tucking it under the vascular mesen- 
tenc root, and bringing it out through the 
parietal ficritoncum on the right side for an 



Fig 7 The panetal penloneum has been cut about a 
short jejunal stump, the end of which has been inverted 
The short stump has been pushed beneath the mcscntcnc 
vessels where it can be pulled through the nght mescntenc 
peritoneum and anastomosed to the distal end of the 
jejunum b> end to-end or lateral anastomosis, as preferred 


anastomosis, or turning down the hepatic 
flexure for antecolic-duodenal-jejunal anasto- 
mosis This has occasionally proved of great 
value in simplifying the management of gas- 
trojejunal ulcer wnth a short proximal jejunal 
loop, and may be particularh valuable after 
resection of the right and transverse colon m 
gastrojejunocolic fistula x\ hen the jejunal fossa 
and the short jejunal stump can be so well 
visualized (Fig 7) 

A gastrojejunocolic fistula is a most serious 
complication of gastrojejunal ulcer It pre- 
sents not onh difficult technical problems in 
its surgical management, but particularh 
when the fistulous opening into the colon is 
large, occasions serious constitutional dis- 
turbances Since much of the food in the 
stomach passes directh through the fistula 
from the stomach into the colon, x\ eight loss 
and ax itaminosis eflects approaching those of 
pellagra occur In addition, the escape of 
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fccn into the rtoniAcb and mth thb the belch 
log of tkatole hu a snat depreutog eSect on 
appetite It Is not mip r l sfny that setrre de 
ffrees of Inanition Dot lafrequenth accompan\ 
thu complication and op to the time we 
developed the procedarcDIuatrated here prob- 
ahi} puyed a conaxlenbie part m fatalitiea- 
\\’hen the fistro^eltmocollc ttstola Is smaD it 
can be ■atUfactoffl\ managed b> wporalion 
andcUwuTt. V-TienU UUrge it is lei* poMiWe 
to separate It lafelj and do^ the hstula Into 
the colon wlLhout dangerous contamination 
of the peritoneal ai\-itT Decauie of this dan 
ger the procedure fllustraled here was devel 
oped b\ one of us (F H L) and has been used 
by botfi of us in a total of 8 case*. One death 
has occurred and that after the fir*t ttage 
As tbe fint »tcp in this two stage method oi 
managmenl of gastroieJunocoUc fistula (Flga. 


S and 0) the ileum b di ided a short dhtimre 
from the ileocecal -alNT and tbe ends of the 
distal and proxitnaJ stumps of divided Qcoed 
are carefully Inverted Tbe inverted distal end 
of the iteum IS dropped back into the abdomen 
and tbe prozimal ueum b anastomo^ later 
aOv high to tbe descending colon InthJ aar 
a good part of the fecal stream b directed Into 
the coIot brv cmd the point of the fi»tola into 
the stomach and )e)UQum Tbe patient U then 
sent home for tao months, duri^ which lime 
in our eapenence be shows ronodnabic gen- 
eral unprovemenl together with a gam m 
weight 

\l the second operaiion tbe ascending nJoo 
and short stump 0/ the Deum arc mobiliicd 
from thev: pcsitjon on the postenor abdominal 
waQ bi mcising the lateral fold of pentooeom 
and Qgatmg its mesentery The blood «p(Jv 
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of the transverse colon up to and beyond the 
gastroenterostomy but proximal to the splenic 
flexure is hgated and these structures freed 
from their mesenteric attachments The trans- 
verse colon viell to the left of the fistula is 
closed with the De Petz sewing machine, cut 
across, and its ends safely inverted With the 
transverse colon turned up, the proximal and 
distal loops of the jejunum leading to the 
gastroenterostomy are cut between clamps 
The stomach is devascularized, the duodenum 
cut across and inverted, the sewing machine 
placed high up on the stomach and the struc- 
ture cut across with the cautery between the 
double row of clips of the sewmg machme 
This permits lifting out of the field m one 
block all the colon up to the splenic flexure 
with the fistula in it unopened, the section of 
the jejunum anastomosed to the stomach at 
the point of the old gastroenterostom}"^ with 
the gastrojejunal ulcer and fistula onto the 
colon, the lower two-thirds of the stomach 
with the gastroenterostomy, the gastrojejunal 
ulcer, and the fistula mto the colon unopened 
and undisturbed With this mass of intestine 
out of the way, the re-establishment of the 
jejunal canal by lateral or end-to-end anasto- 
mosis IS much simplified since it is now so 
clearly \nsualized If the resultmg proximal 
jejunal stump is unduly short, it may be freed 
from the parietal pentoneum above the liga- 
ment of Treitz, as described above (Fig 7), 
pushed beneath the mesenteric root, and the 
anastomosis completed in front of the mesen- 
teric root With the anastomosis of the 
jejunum complete the tj^ical Hofmeister anas- 
tomosis of the jejunum to the gastric stump 
mar be completed in an open and unhampered 
field 

To those inexperienced wnth this type of 
gastnc surgcr)% this may seem an operative 
undertaking of forbidding magnitude Per- 
I’aps our experience with colonic, gastric, and 
jejunal resections causes us to mmimize its 
magnitude, but we do not think so We be- 
he\e that the removal in one piece of the 
ascending colon, the right half of the trans- 
'erse colon, and the jejunum and stomach, 
^ath the contained and unopened ulcer and 
fistula, not only adds to the safetx of the op- 
eration from the point of xnev of contamina- 



Fig lo The long antecohe loops and the antecolic'’posi- 
tion of the gastnc stump m antecohe anastomosis in sub 
total gastrectomy for ulcer This drar\ang shows the ease 
with which recurrent gastrojejunal ulcer after subtotal 
gastrectomy can be managed with this type of antecohe 
anastomosis Note the antecohe position of the gastric 
stump just beneath the abdominal wall and the long loops 
of antecohe jejunum maLmgeasy further resection of the 
stomach and jejunal segment. 

tion, but actually by providing better expo- 
sure and approach to the jejunum and stom- 
ach for re-estabhshment of the streams, adds 
to the ease and speed with which the operation 
can be done, particularly when the fecal 
stream has previously been established and is 
functioning beyond the lex^el of that portion 
of the colon being dealt with 

In our surgical experience with the treat- 
ment of peptic ulcer m this series bj means of 
subtotal gastrectomy, we have demonstrated 
m 5 cases gastrojejunal ulcer invohnng the 
jejunum at the anastomosis to the stump of 
the stomach This is the fourth group to be 
considered Ever)" surgeon w ho has dealt wnth 
the problem of subtotal gastrectomy for ulcer 
must admit the possibility of a gastrojejunal 
ulcer even after this operation With that in 
mind, we have repeatedly stressed the need 
for consideration of such a jxissibiht) when 
the subtotal gastrectomv is undertaken, and 
the need of so doing the operation that should 
a gastrojejunal ulcer occur it can be handled 
satisfactonh For a number of xears, in all 
subtotal gastrectomies we have emploxed 
antecohe anastomosis to the stump of the re- 
maining stomach, wnthout jejunojejunostomx 
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Thii procedure hii now been uwd Jn a jufli- 
dent number of cava witlwut lit pniduetton 
of obUnictloQ and wflh mWi-torj function 
to that we bclie%-c it not onh haa no di»ad\-aft- 
ta^ei but man) advantage* (Fig lo) 

It* primarr advantape cancerru fhii foorih 
t>'pe of compficated ulcer proWem, « 
accondar\ re*ectIoo of the itomach when ga*- 
trojeJunaJ ulcer foDoai a high inbtotaJ ga*- 
trcctom\ with which we hasw had to deal In 
the 5 cue*. It la here with the antecollc anaa- 
tomodi with Lxig loop* ai-iilaUe In front of 
the traiHverae colon with the iodttrated gaa- 
trojejonal ulcer in the gaitrlc atump free hi 
the abdomm, and with the gtitcx atump 
acceaaible In front of the tranattne colon 
that aecondary reaection after nervioo* lub- 
total gutrectoniN can moat eiaup and Mdcl> 
be done (Fig lo) 

We prcient this method of anaatomosla 
which we hiNT now etnplmTd for man\ iTori 
not ool> for ulcer but a^ toe cancer not a* an 
argument against the continued uae of poa* 
tenor retro^c aoAstoaxrtU of the jejonom 
to the gastric ctunsp after subtotal gastrec 
tom) except oo the bosh (hat when gastrO' 
JcjumI ulcer occur* in the posterior anasto- 
mosU, the exudate can weQ mi'olve the root 
of the mesenter* of the traim'cne cofeo, the 
middle colic arter) and rtu\ do *o to the ex 
tent that It is Impoasfblc to preserve (his \t*- 
*el Thus, m addition to subtotal gaitrect(nn> 
with such a complicatuKi it has sococtliDW 
been necessirv to do a resection of the trans* 
\-efse colon 

We pcrsonaHv wish to express our prefer 
cncc for the antecolic anastomosis ^(hout 
cnteToentenistorav because it provides a 
large amount of alkaline )ejunal content b the 
long loop to be dumped Into the stomach to 
help Dcutraliie the gaslrw anditv and be- 
cause it functions so satbfictonlv without 
compCcatwni Wc have had no obatnictlon 
or balloomng of the pronmal loop. In onlv 
3 earh m our eipenencc before we 

dared to wait was reopetation done because 
of faHuTt of the anastomosU to drain aod in 
Dcither case was anv-thing done because the 
obstruction was found to be doe to edema and 
was rebrvrd with no technical step whatever 


applied to (he aaaxtomo 4 > In tbe larpc sales 
of cases In which wc ha\T perfonned nbtoUl 
gastrectomv not only for ulcer but fa 
canm and rvro in most of Ibe tj ci*« b 
whkh we havT now done t total Kastrectomr 

aniecofk jc/unaJ-gaitric and aatecoJic 

eaophageal tnaxtonwo have Iren done wfth- 
out enlccocntetortoow and without cttnnt 
eating obstructioa 

Tberc Is bttle to be said regarding tlr man 
ageroent of Tecurmil Jejunal ulcer ifta sob- 
total gastrectom} except to call atUalioa to 
the fact that In such a case a secoodarv sub- 
total gastrectomv b much eider and safer to 
perform when the aivistooy><li l» of tW ante 
colic tv-pe sritbout lateral jejuoojejunal anav 
tomosii than when it b a retrocollc anas- 
tomosia. 

stmwuiY 

I ThesurgicaJnianagerDeotolsoajeofllie 
aon compbeated peptic ukm fav the U< 151 
conaecutiva operative cases b dbeusaed. 

» Of the 7,000 noUfois with uktr wbora 
we hava hoaplt albed os medical raoriagnBrat 
iS I per cant of the gastrk ukar patmti aod 
6 50 per rent of the doodcTLal ulcer patleats 
srera submitted to operation 

) \ B»Ttfclil\ rate of s 7 per cent k re 
ported in all gastric duodenal and gaiiro- 
jejunal ukars, ndusiva of gastrojcpruocobc 
Estula. 

4 A mortalltv rate of 3 > per cant k re- 
ported in 151 subtotal rasertiocs for ulcer of 
all tj-pci— gastric, duodenal gavlrojejutnl 
■tvA ifidudhig gistrojeJunocolK tistuU. 

5 A mortalltv rale of 4-4 per cent b re- 
ported In 46 consccutha subtotal gastric re- 
sectxiQs performed soltly for gidTojejuoal 
nicer 

6 Conservativa operatJ a methods UT oc 

castonallv imperative lo aveW high operative 
moctilit) in cartaio dcnsel) adherent duodenal 
ulcers or ulcers arising low in tbe duodenum 
i nd mvolving tbe common duct 

7 Radical subtotal pastrrrtom> u neces- 
tarv for rehef of the surgicaJ gaslrojrjunJ 
ulcer Tcraporinng operatha procedurrs to 
•iew of the powibflitv f recurrent ulcer serve 

oolv to lOCTCase further the operatlva r{*k- 



ONE STAGE COMBINED ABDOMINOPERINEAL RESECTION 
FOR MALIGNANT TUMORS OF THE RECTUM, 
RECTOSIGMOID, AND LOWER PART OF SIGMOID 
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F or some tune it has been my opmion, 
which has been shared by others, that 
m the majority of cases of malignant 
growths of the rectum, rectosigmoid, 
and lower portion of the sigmoid, one stage 
combined abdommopenneal resection, when 
feasible, is the surgical procedure of choice, 
because it best satisfies the gmdmg principles 
of therapeutics for the pathological conchtion 
and for the patient 

This statement can be shown to be true for 
aparticularsurgeononly if areview of his cases 
demonstrates thatsuch treatment was justified, 
and such justification is determmed by the re- 
sults obtained from the way m which he hap- 
pened to deal with patients If results are poor, 
it does not follow that he should discard one- 
stage combined abdoramopermeal resection, 
but rather, perhaps, that the method of doing 
It should be discarded If results are good, it 
also follows that they are never so good that 
they cannot be improved It is, therefore, 
with the purpose of re-evaluation of my own 
opimon of one-stage combmed abdommoperi- 
neal resection that this study is imderthken 
Without further elaboration, it is to be 
understood that my mitiation and efforts m 
this particular surgical approach to the prob- 
lem have been stimulated by the many excel- 
lent teachers and writers on this subject 
abroad and m this country 
The study is based on a consecutive and all- 
indusive senes of 276 cases m whicdi I have 
performed the opieration imder discussion In 
these 276 cases, countmg deaths from all 
eauses, regardless of the length of the hos- 
pital stay, 17 patients died 
There are manj^ ways to break down any 
group of cases in an effort to amve at answers 


to questions which may be thought to be 
important Too nunute divisions, without 
sufficient numbers m any division, are likely to 
lead to the formation of false conclusions bj"^ 
the imputmg of quahties or blame undeserv- 
edly to a method or to a detail of the thera- 
peutic picture, therefore, no effort will be 
made m this article to mtimate a supposed 
fact unless it is justified by a sufficient num- 
ber of cases 

My expenence with the one stage combined 
abdommopermeal resection reached a pomt at 
which I felt that I had accumulated enough 
cases to review them very critically, individ- 
ually and as a group At that time I had per- 
formed 105 such operations, with 15 post- 
operative deaths As a result of the study, I 
was convmced that the mortahty rate was too 
high, that if improvement was to be made, 
changes had to take place somewhere along 
the Ime, in preoperative preparation, in the 
surgical procedure itself (which mcludes anes- 
thesia), and m the postoperative care I had 
still another prermse, and that was that each 
change must be simple and logical 

In the last 171 cases in which I performed 
one stage combmed abdommopenneal resec- 
tion for mahgnant growths of the rectum, 
rectosigmoid, and lower part of the sigmoid, 
there were 2 postoperative deaths One death 
was caused by pentomtis which resulted from 
an abscess that developed just above the 
sacral promontory and ruptured intraperi- 
toneally on the 12th day after operation, the 
lesion m this case was a lymphosaircoma, grade 
4, of the rectum The other death, also in a 
man, occurred on the 9th postoperative day as 
a result of sudden and massive pulmonary^ 
embolism This man weighed 235 pounds 
(106 kg ) and was operated on for a grade i 
(type A, accordmg to Dukes’ classification) 
lesion of the rectum 
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The abrupt and up to thh time Uiuag 
impiwttoent In ibe turglcal iwrtaGtr rate la 
another Jia tlfk a tl on for the proeot report. It 
i* my Intention to coaiider berefn those meaa- 
nre* In the fceopentlre prrparatloo, anes* 
tbejia, the operation and the poatopcrattve 
care wtnch hart had a ma)or part In the Im- 
pTo\'cd resolta obtained 

paKtpERATm: paK*AAATios 

Let me now consider pointi in the pr eopct a 
tirt preparation. 

Fint, the patient U admitted to the bo*- 
piUl for preparation at least boun before 
opera tine. 

Second, any patient wbo has a loabniant 
tucDor In the anus, rectum, rectodgmcml, or 
lower part of the dgmord for whom there u 
the remote possfbQltv of performance of a 
one stage combined abdorainoperineti reacc 
tkffl U prepared prtopc r atii-dy for It (that la, 
the fact that a growth feeli firmlv fixed on 
examination from below dies oot Jtstlfy the 
aasumptloo that U wQl oot be possll^ to 
perform the operatloo after torgicai eiplora 
UOD from abort) It U aaaamed that the pa 
tiast hu betp pfo p ei l y shartd and has coetie 
to the operatmg tabu with an (stdwelQag 
unKhral catheter acnuat«i> m place. Thus 
will be avoided unnecessary d^y on the 
operating table or perhapa, a aecood choice 
tj™ of operatlrt procedure 

Third mcasurei for the empfjdng mod 
deansmg of the colon maj vary depending oo 
the degree of obstrnctiM present and un 
fortunately on the question of whether or not 
barium has been giim by moutb. AUboogh 
few patients will require any prchmlnaij- 
measure siKh as cecostomy if obftructino is 
marked the case usoafiy is not one In wbub 
the cmeHlige operatioa should be idetled- 
Dnlesa the bowel is well emptied such a 
ma}or tniglcal procedure as that under dla- 
cusaion shpold not be attempted. A well 
prepared bowel U an oscntial d a low mor 
rate Is to be maintained for thb opera 
lion. Use of a hl^ carboh>-dfate ocnresldue 
diet tl» taking lantlve ageols by mouth 
(I UK phoipbModa) and irrlgatiocs admin 
iitered from below with the patirot In tJx 

knec-cbestpOBtion, repeated u Indicated aul 


suffice to mpt> and sufficWntlv cVtrje the 
cnioQ b roo*t bttaoces. 

Fourth, If dcbilrty debj-dntlon amau or 
other compHcatlng features eiiii sod no U- 
rectlfied aithb a coiuptratlvrij short tlnv to 
such a degree that a ma}of lurglcaJ pewedare 
ia not cojiUaJndicated, tbej sWJ not la 
tbemsclrti, prevent the operation. Enliis 
tkm as to the patient s reserve pysm tfiiinu 
the shock of a major operation b to be msfk 
in aQ ca s es , and posilbie compficatkes arc to 
be anticipated the ose of pfecTrfalne 
TDcasuTca. 

FUth, mental preparation Is, 1 bebere Im- 
portant. \Miea a surgeon clans a cr» stage 
combined abdomloopenoeal meclion, he b 
not alwava able to complete the pian after 
torpcaJ tiploration has been carried out 
tbere/ore H Is Important for him not to com 
mit blmKlf beforehand Most patientJ win 
bsow or at kart, have a good idea, of «hsx 
tbefr trooble Ii, before operaliou. Mental prep- 
aratsos should for the most part enlie 
from mestal adjoatnect to the posIUe per 
formance of colostoim The sorgeoa sh^ 
beware of a patknt ww b tore briore opera 
uon that death wd ensue 

Sixth aatiperitonitb sacriu In doses of i 
to t s cubic ecstbaeien, b injected with a defi 
pointed ue^He Intraperitonealiy, In the right 
lower abdominal quadrant hoars bekre 
operatioo. It b my opinion that tbs b a 
iberapcutic adjunct oot a panacea and af- 
thougb I cannot accurately evaJoale hs uee- 
fulnm at least I hart never had ciperirocr 
with it In any csk In which I ctMiJd see h was 
harmful and bdicatbans arc that deaths Inan 
pcritonitb are fewer In those cases of Wwastf 
the colon in whkh it has been employed than 
in tbOK In which it has not been os^ 

AXtSTBrfU 

Next the subject of aiwtbola can be dis- 
cussed appropnatclj The f)-pe of anestbrda 
which has l»m used in the vast majontj of 
cases on my Kivice for this operatioo has 
been a combination of qilnaJ aneslbcda— ahh 
procaine hitlrochloriic or hmaord-gainraa- 
(s iDeth)lpiperidlno)-propano] Iniirochlcnde 
(metycaine)— and intranmous anesthesia mth 
pentolhal sodltuii. There have been a few 
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exceptions to this procedure, as determined by 
the judgment of the anesthetist This follows 
the axiomatic statement that the anesthetic 
agent to use in any case is that with which the 
anesthetist is most familiar and which is best 
suited to the individual case 

In my opmion, timmg of the combmmg of 
spinal and mtravenous anesthesia is impor- 
tant One should not delay use of any combi- 
nation type of anesthesia until the effect of the 
first type used gives evidence of wearmg off 
We anesthetize the patient by the intravenous 
techmque, approximately at the time the ab- 
domini mcision is made and continue this 
form of anesthesia until the posterior resec- 
tion has been completed 

The dosage of the spmal anesthetic agent is 
the same as that which would be used were 
combined anesthesia not contemplated The 
dosage of pentothal sodium will vary, depend- 
ing on the response of the individual patient 
to It Oxygen of a high concentration rdso can 
be administered by the inhalation mask, with 
apparent benefit 

A more detailed discussion of the subject of 
combined spmal and mtravenous anesthesia 
for operaUons on the colon has been pubhshed 
elsewhere 

Additional supportive measures may be in- 
dicated during the course of the actual opera- 
tion, such as those required because of an un- 
usual decrease or mcrease m the patient’s 
blood pressure or an unusual loss of blood, 
these measures should be thought of as some- 
thing to be carried out immediately, and not 
after operation Frequently, solutions of so- 
dium chloride or of glucose are administered 
intravenously and, more occasionally, blood is 
transfused at the time the patient is on the 
operabng table 

OPERATIVE METHOD 

An essential of the carrying out of any 
operative method is a thorough understand- 
’og on the part of the surgical team of the 
details of that method, from the time the 
patient is placed on the operatmg table until 
be IS moved off This wdl avoid unnecessary 
^d even hazardous motions and loss of valu- 
able time and make for the eflficiency and 
pleasure of all concerned 


I have no quarrel with the surgeon who 
prefers other types of instruments or suture 
material than those which I use A difference 
of opimon might be based on how the instru- 
ments and suture material were used, rather 
than on the mstruments and materials them- 
selves 

What wiU be presented here is a description 
of a method of one stage combined abdomino- 
penneal resection which has given good re- 
sults 

The xnciston A low abdormnal inasion is 
made approximately i mch (2 5 cm ) from the 
midlme, through the anterior fascia of the left 
rectus muscle, and the muscle is retracted 
laterally This masion is selected because it 
interferes the least with the blood and nerve 
supply to that muscle, and expenence has 
proved that it is a good one through which to 
work m order to complete the operation in one 
stage, to set the stage for a two stage com- 
bmed abdommopermeal resection, to create a 
permanent type of colomc stoma, or to close as 
only an exploratory operation 

Exploration The purpose of examination 
of the abdominal cavity is to determine the 
feasibffity and justifiability of the operation in 
one stage Gross evidence of distant metas- 
tases, particularly m the lobes of the liver, is felt 
for, the abdominal portion of colon should be 
palpated carefully, with the realization that in 
5 per cent of cases of mahgnant processes of 
the colon the condition is multiple, fixation of 
the lesion itself is estimated The combina- 
tion of observations determmes the question 
as to whether or not one stage combmed ab- 
dommopenneal resection should be attempted 
There are, of course, all degrees of indications 
m the observations and, as time goes on and 
experience accumulates, the surgeon is tempt- 
ed to assume greater and greater risks A 
small degree of metastasis to the hver with a 
primary movable lesion of the rectosigmoid, 
for instance, would not necessardy contra- 
mdicate the operation, nor would obesity it- 
self or a movable, additional, small, nonob- 
structmg lesion in the transverse colon or 
splemc flexure contramdicate it 

Operation proper If the decision is made to 
proceed with the surgical maneuver plannpd 
on, the masion is enlarged to an adequate size 
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It u » diktat to work tlirou^ too nnaD ui 
(acuioQ. Dr WTUiwo J Majt, ujcd to »»> 
tlut It wts well to remember that *n {nebtoa 
bcalj /roco ude to aide, not from end to ewi 

Tbe Dctt *tcp k to examine the tlgmcrid 
carefully prindpally to ihu It on be decided 
»twhkhfiolntcolo*tom> tbocild be perfomed 
Tha (jependa on the mohOrty of tl* colon 
and mahilt on how much, if *qj redundano 
exuta. Coloatom) k not to be ttandardlzed a 
pomt In tbe (acklon wfU be found wtwre the 
portion of bowel to be eiterionrcd will come 
out the eaileat and it ihoeild be to planned 
that U poaaible aboat 3 inchet (about S an ) 
of cokn wfH piotiude be>-ond tie mar^ of 
tbe akin. Alao thk point In tbe bowel ihoutd 
be to aelected that there will be errj htUc 
redondant bowel proximal to the colook 
aloma, ao that prolapae at a later tiine wQl be 
aroidoL 

UlieQ the aite in the aigould colon baa been 
ae lected for coloatomy a rubber tube la run 
throu^ the mesatlgmoVl oert to tbe board 
tad then, with the patient In the Treaddeo* 
bor^ postloo, the snaH lotectloe la packed 
twa> from the reirloo of dkaectiecu 

DkaecUoo ol the lourr aegment of colon k 
begun lust bekrw tie rubber tube artuch haa 
ben placed at the point adected for coloalo- 
my The perit£«al cON’ering 0/ the meaoalg 
mold k pee l ed back, ao tl^ tbe braochea 
of tbe algmoklal \'eiiKla are expoaed tbeae 
branchet are ligated. This procedure k 000- 
Unued until clamps am be aiqilled high on the 
superior bemorrhokUl arter> UfuaBj the 
dte for opplkatKn of the clamps wiQ be 3 104 
inches (about 8 to 10 cm ) abow the promoo- 
tof^ of tbe tamim. Looking forward to the 
ata^ in the pnxedure at which the pelvic 
pentoDcum rouat be dosed it k Important to 
preserve as much healthj peritooeurn as poa- 
iible during these hnt atepa. The right ureter 
U evry ea3y avoided the left, partlcuUrij In 
obese patienti, must be more c*relall> pro- 
tected becauae the left poaitloa of the mesoaig 

loold It more vulnerable than the right 
one. ^ . 

Up to this pednt the dbaectuso has been 
carrW oot above tbe rectum, posteriorly and 
bllateralh If rectal direction k next carried 
out posteriori) to tbe tip of tbe coccyx and 


liler^t tpproadilog anterioriy as wcD u b 
posiibie In the Indhidual cbe antmcc ifii- 
Kctloo will be more essay actocifJi^hfd 
canjeoflbeicKTeaacdnioliUl) Loagsektors 
win be a dtsrinct advantage. Tbe Cnn of 
cleavage ol the iaadal plam ahoedd be fol- 
lowtd and tbe surgeon ibouW keepeierMore 
him the objective which li to sUv wefl way 
from the loiTjvrd tkiues. Each case min be 
different In respect to the ca>e of thk part of 
the daaeclion. Effort aboald be made to ic 

compikh as much of the rectal davectioo Itoq 
abovvaapoiriUc foethkteehnlqiwwinfiriD 
fate the work posteriori) Mlm as much as 
can I* done has been done the rargeoQ ihcxdd 
not keep trvnng to do more 
Next altcnuoQ k directed toward fJjcr 
ment of the colonic stoma. Again the prori- 
msl portion of rigmold k po&d up aikl the 
pcrfnt In the iQmi« ihrou^ which the bevel 
atD pan moat naturaH) b marked. Here the 
aubcutanraus fat k pushed latera]|) from the 
anterior rectus faacU, moscle from the omkr 
surface and moscia from the asierior serface 
are separated lairraffx frexm the posterior faa- 
da, the anterior and posterior fascia art tbea 
cut trasN'enriy and the left rrctua mosrle b 
separated with cursTd (twttTn In soch a Ban- 
ner as to leave about i Iwh (} j ao.) of 
muicle 00 the roeval side The fasda b cut 
iboa h) order Dot to stranruUle that portioe of 
bowel which b to form tu toloolc ftoma. 

Loog rB)T damps are slid through the ipht 
In the left rrctua muade and arc applied at the 
dcrired point cn the aigxaoid. A smaller Tayr 
cUmp b placed on the lower mit of the 
o»ld, the bowel having been eievited In such 
a manner as to allow removal of any redun 
dant portion. It k Important toleavcnoinort 
bowel to be pUetd la toe dkaected rectal space 
of the aaoum than oeccasiry 

The iwti step la to dose the dtstaJ stump of 
slgould. Ocfure k accomplkbcd b) an over 
and-ovtr ititcb acTo» the dosed Pssv daop^ 
Bv withdrawal of the damp as tbe aoturc b 
pulled tbe OTished portion U inverted. The 
lower aegnieiit of colon k now placed deep 
untkr tbe pel\’k: 6oor and the penUraesl <uga 
are broaght together with dcKjbJe strands « 
No I chromic catgut aod, beginning at the 
of the In the male and at the bxae 
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of the uterus in the female (if she has not been 
divested of this organ), this suture is continued 
to the point at which the mesentery of the 
sigmoid IS to penetrate the posterior rectus 
fasaa and there it is locked 

At this stage decision is made for or against 
closure of the lateral space between the site of 
colostomy and the abdominal wall The rule 
which I follow is (i) dose small openings and 
leave large ones open and (2) dose nothing 
under tension Actually, I wiU dose only a 
small percentage of openings Having either 
closed or left the aforementioned space open, 
I now contmue, with the suture with which the 
new pelvic floor has been approximated, to 
close that portion of the abdominal incision 
lymg below the colonic stoma 

The abdommal pack is removed next and 
the pabent is moved from the Trendelenburg 
posibon into the horizontal position, and the 
upper portion of the abdommal incision is 
closed Care is taken not to dose incision too 
tightly around colomc stoma, a finger should 
shp m easily between bowel and fascia 

After closure of the skm has been carried 
out, a fishhne pursestnng suture is placed 
just below the Payr damp on the single barrel 
colomc stoma, the damp is removed and a 
rectal tube is placed about a half inch (about 1 
cm ) into the lumen of the bowel, where it is 
fixed in place It is most important to be 
certain that the tube does not extend below 
the margins of the skm Edema and swdhng 
may sever the bowel between the fascia rmd 
the rubber tube, should the tube be allowed to 
go in too far 

The anterior wound is then dressed so as to 
avoid pressure on the extrudmg colomc stoma 
and the patient is placed carefully m the 
lithotomy position The buttocks and anus 
are cleansed and a pursestring suture of the 
fishhne is placed about the anus to prevent 
leakage A triangular inasion next is made, 
the base being up and the apex being at the 
tip of the coccyx The size of the triangle will 
depend on the situation of the malignant 
lesion, for those situated high it need not be 
as extensive as for those situated low The 
coccyx need not be removed I have never re- 
moved it in this operation and I know of no 
case in which it had to be removed later on 


If dissection has been earned out, as would 
be preferred, from above, posterior resection 
is comparatively simple, infrequently requir- 
mg more than from 10 to 15 minutes for com- 
pletion Bleeding points are caught and lig- 
ated, and after the posterior cavity has been 
swabbed with tincture of sodium ethylmercuri- 
thiosalicylate (merthiolate) and 75 grams (4 9 
gm ) of sulf amlamide crystals have been placed 
in It, a rubber composition sheet (phofflm) is 
placed over the opemng and a long gauze stnp 
IS packed snugly mto the cavity for a twofold 
purpose (i) to control bleeding and (2) to 
support the new pelvic floor against imme- 
diate stress and strain 

The posterior pack is left m place for 4 days 
and the single stitch that has kept it in place 
is then removed and the pack is gently pulled 
out, care bemg taken that it does not create 
suction by being removed like a cork Very 
little, if any, sedation is required for removal 
of the posterior pack 

POSTOPERATIVE CARE 

Postoperative care can be divided roughly 
mto two important divisions (i) general sup- 
portive measures and (2) local care of the 
wounds It IS understood without elaboration 
that competent nurses must have a thorough 
understanding of the nature of the operation 
and of the details of carrying out postoperative 
orders, for m their heads and hands much of 
the responsibihty hes 

C eneral measures Transfusion of blood All 
patients, regardless of how well they may have 
tolerated the actual surgical procedure, re- 
ceive 500 cubic centimeters of whole blood by 
transfusion If there is any question as to 
whether more blood is needed, the element of 
doubt alone is taken as an indication that it 
IS, and then 1,000, instead of 500, cubic centi- 
meters of blood IS transfused It is well to state 
here that before operation, m anticipation 
of the need for transfusion, the blood of the 
patient should be typed, as should also that 
of the relatives, as potential donors 

Oxygen All patients receive postoperative- 
ly high concentrations of oxygen, either in the 
oxygen tent, where the concentration is kept 
in the vicimty of 50 per cent, or by means of 
the B L B mask (nasal or oronasal, as mdi 
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c»ied) la which the conccntfaixmipiifoache* 

loo per ceaL The mlahml darution oJ ad 
mlnirtratioa b n bocii, bat cijifen caa be 
gi\-cn for loBjer periodi. If it ti iodkated. 

Activity At the dinic we lie to keep oar 
psllcnu Bxrriag la bed and to ha\-e them op 
tad out of bed at the etriiest opporttcoiK 
The mapdtode ol the operation U too lidy 
to be aammed to be aa iadicatioo for pro- 
W»jed rat in betL Unlcai it it coalralndi- 
caled, however and H rard) 4 *, our patienu 
“dan^ e (nnng the feet off the dde oi the bed 
and remain in a dtting podtion for a cboct 
time) mocnlng and afterwon o( the 9th port 
operatic da\ and Rt out of bed oo the loth 
da) at whkh time aaOy dtt btlht are begutu 
Between 80 and 85 per cent of patienU <-an 
be up and out of the boapftal la Icm than 3 
weeks after the opemion. They thould not be 
permitted to mate Invalidi of tbemsdves. 

]^^efltal attitude It h the obligaiioo of the 
pb}-ciaansaodmcr»etLaatteodancetodd bv 
eret^ means poadhle in the adjorttmt of the 
petlat to tae acceptance d a permanent 
colomcrtoma. TbepadeotsoatarutadcDa 
b to think only of the bad feature! of a coIoom; 
stoma and the probabie limltatkins in habita 
oi bving whkh wiU ensoe 

Cfiff •/ tkt aMearfad end ptsUrUr wumds 
Abdominal wound Strict adherence to cer 
tain prmdpfet will have much to do with what 
nia> be termed a ‘^□od" abdominal wound 
First, it sbodd be k^ unioded b> fecal pia 
tcrial for as long aa poaifble The rectal tube 
tied In (he lumen of the cokink stoma, as 
prevdouslj deacrlbed aids in this. Second, 
when aodlng finally becomes uoaroidabfe 
fecal materia] must not be aDowed to remain 
In contact with the wound. OoKattenlkioby 
a nurse Is a requisite and frequent eiposure of 
tbw wound under a cradle with or without the 
appGcation of dry beat umaodatocy Thud, 
undoe premue must not be escit^ 00 the 
ccJonlc itotna- It should be dreaaed with a 
doughnut t>-pe of dresang, about the protrud- 
ing portioQ of bowd 

Kiiteriof wound The posterior wooud b 
kft pfacticaDj undbtiirbed until the 4th port 


operative day at which tin* tlr tack b 
mnored. Our efloru are beat toward 

the outer part of the wound wide open U 
daflv eaamJoatioa with the rterfle gkr^ fia* 

ger sots toai-oid pocketing deeplnUwaoood. 
Slight “spiking of the tctDpCTxture pojto^er 
athely from about the 8th day 00 frcqntnUr 
wiQ 1* caused by wiDed off pockets In tie 
portcrior wound. 

Geanlloess and rthnuhuloQ cf clear gruo- 
lalioo tissue are achieitd b) irrigation, (wire 
daQy with an 0.8 per cent station of sulltaS 
aml^ alternating with a quarter strength kv 
lulion cf hy dr o gen perodde and tho by daily 
aits baths from the loth day on, wbo tic 
patient is out of bed. The vast maJorilT of 
these patients can tit with torpridag comfort 
from this time on and by the 6th week the 
porterior wound general!) Is well 00 toainl 
complete healing 

Toe rtnn and substance of dealing with the 
porttrlor wound Is to sBow It to deanJy 
irom within outward. 


coKcunnw 

Altboogh I ba« spoien grteraDv of a ktws 
I n Vihkh 00c stage cocablm aboocsinopen- 
neal meetkm has been performed *76 coa- 
lecuthe times on ms lurdcal lemce up to 
October j 1941 and In which there were 17 
portoperatire deaths or a mortaHti rate d 
6 IS per cent my main atlentiou has been 
giiTO to anah^ds of the prco pei atli'c care the 
surjdca] details, and the portoperatire atteiv- 
tioQ in the last 171 cases la which s deaths 
halt occurred (counting all portoperatii'c 
deaths Irotn anv cause regardless of the lla* 
the patient spent in the iiapflal) TtsulduR in 
a roortahty rate of 1 17 per cent 
The purpose of the study has l«en to 
present those factors in the care of these 
orients which I fed baw bad a mafor rdle in 
bniiguig about the Improvement In this Utter 
aerici of one stage comolned abdo cn la y rioeal 
reaection. 

REratE-NCES 

t, A<U 9 nSOT.B U rtocOuL II »*el C W 
Senx Gyn. Obrt w*. 75 *5 -* 5 ' 



THE EFFECT OF HEPARIN ON WOUND HEALING 


HAROLD LAUFMAN, M D , Captain M C , U S A , and 
RICHARD E HE LL ER, M D , Captain M C , U S A , Chicago, Illinois 


T he anticoagulant action of heparin 
has made this substance a valuable 
adjunct in the prevention and treat- 
ment of thrombosis Recent expen- 
ments mdicate that heparm might inhibit the 
formation of mtrapentoneal and mtrapleural 
adhesions If this be true, it raises the ques- 
tion as to what effect heparm might have upon 
the heahng properties of a surgically induced 
wound It IS this question which we under- 
took to answer m our experiments 
The indications and bmitations for the use 
of hepann are not as yet well defined despite 
much excellent chmcal work on the subject 
This is probably due to the fact that its mode 
of action is not completely understood It is 
hoped that our experiments might shed some 
light on this problem 

Occasional cases of wound dehiscence fol- 
lowing the postoperative use of heparm have 
been called to our attention However, be- 
cause of certain extraneous factors influencing 
the efficiency of wound healing in these cases, 
we were not convinced that heparin was the 
cause of wound disruption It seemed proper, 
therefore, that a controlled study of the prob- 
lem be undertaken 

Mason has shown that hepann apparently 
does not inhibit the heahng of incisions in 
blood vessels Bendix has studied the effect of 
hepann on the heahng of gastric incisions in 
rats, using a compressed air distention tech- 
tuque He found no appreciable effect on the 
5th postoperative day 

METHOD 

In our experiments some 8o mongrel dogs of 
about the same weight were used Under 
uembutal anesthesia and the usual aseptic 
precautions an incision exactly 3 inches long 
Was made in the uppier midhne of the dog’s 
abdoimnal wall The umbilical area was not 


incised The masion was made through the 
Imea alba so that no muscle was cut or sepa- 
rated The peritoneum, which is adherent to 
the endoabdommal fascia in the dog’s abdom- 
mal midhne, was opened with the other mural 
structures 

The method of closure was identical in 
each animal It consisted of placmg 7 inter- 
rupted sutures of the No 00 chromic catgut' 
to approximate the wound, each suture includ- 
ing ^ the mural structures All bleeding 
points were carefully clamped and ligated 
with fine silk The sUn was dosed with a fine 
subcuticular suture of fine silk 

Two series of dogs were followed One se- 
nes received multiple intravenous injections 
of hepann^ so that the coagulation was at all 
times kept above normal, ranging from 5 to 
120 minutes In the control senes the same 
operation was carried out but the animals re- 
ceived no heparm At the time of wound dis- 
ruption, blood protein and blood vitamin C 
determinations were made in order to rule out 
a defiaency of these factors as a cause of poor 
handhng 

Groups of animals in each series were sub- 
jected to a wound disruption test at intervals 
between i and 22 days after operation Daily 
tests were earned out between the ist and 8th 
postoperative days Because of the large 
number of animals used in the experiments we 
were desuous of finding a means of testing 
wound strength which would not necessitate 
the removal of a section of abdominal wall and 
the sacrifice of otherwise healthy dogs We 
therefore devised a method which, though not 
quantitatively accurate, gave a qualitative or 
comparative determmation of the amount of 
force necessary to disrupt the wounds A 
specially designed instrument was built which 


From the Division of Surgery Northwestern University Med- 
ochooL 


*ElhicoQ chromic (J J ) No 00 meets the requirements stipulated 
la the U S Pharmacopoeia XI, ad supplement bang $ pounds mini 
mum average tensile strength on the straight pulJ and 3 pounds mini 
mum tx'erage over the surgeon s knot. 

*Liqtiaemlii fRoche-Organon Inc.) 
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consatcd of two oppowug retrtctor book* 
mounted oq s oieUl rod. One book we* fU 
UoMiy -wbile tbc other -irEi ittEcbed to « 
fhdnig fl*nje The flEnge In tnro wi* Et 
tachra to E epnnj iciJe gTEduiltd In pouiuu 


(Fir i) Tbc relractof boob wtre bwrtoi 
Inlo flnaD punctore woomli pltod Inch 00 

dtheriidcol tbemUdleof thcIiKl>km. Utk 
mound* penetnUed the enUre ihicLoei* the 
EUJomlnEl wtD larnioREerankEaoutttd 
on thread*, iberttndor hook wnTpidtuJlr 

•cpETEtciL The triETimal reEdiag on lie Kale 
brfore ECtoEl damptwn of t part or eH 0/ the 
muTEl stnictUTti (ool »kin) we* taken a* tbc 
force In pound* neceEtarr to dampt the 
wooiwL 

We were aware of the fact that certain It*, 
gentla] force* mere dmfpatcd alxne and be 
tow the ponctore wound*. Howerer repeated 
determinadoQj conedored lu that tbev far 
tor* could be comldercd u more or lc« coo 
ftant aod could be disTrgardcd t* a totirre of 
error hi pureli quaUtatlve detcnainatloM 

Alter the Etrength of wound wa* teited 
the puncture hoiei aod ibe ruptored tadden 
were autured Lhoi aBowItig tbc Tilauk to 
•onTiT for DW b other caperorml*] work. 


axAtrLT* 

The tmakn force reprete n llog tbe degree of 
diarvptibint) In our control anbrul* gare a 
(air iodex of the beaJlntt power* of a furf:! 
riD} lodured abdombal wcwnd la the dog 
wbCT the blood protelB and blood s-iUrain C 
ItvtU arc wilbirt norraal Itroiti (Table I) 

Id the ccEtroI »iiea, the wound wa* louaJ 
to be weakest 00 the ^Ih and 5th portopcri 
U\T daja. Tbe average di*njptioQ forre In 
pounds for thr*e daia wai j i tad 35 rafec 
thely In the heparlalicd arric*, tbc wouad 
wma weakeat on the ^ po*tor*ratl\e dar at 
wbeb time tbe dliniptkm lorre* arerajted 
onlj 14 pound*. It wa* found that boriod tbe 
5tb poatoperatiiT da} tbc wound In both the 
beponnixed awl control icne* followed tene 
wbat ■imflar ftrength curves, *0 that h wa* 
cDsdoded that hrpaiin had no eSect 00 the 
healing power* of an abdoounaJ waD inciiioo 
b«^od tbe 5lh pcatopcratire da> 

The only retaarkable vananct from thecoo- 

abtent rcjidU were ln*Unce* in which there 
waa found to be an aboonnal araount of 
blood accumulated in tbe Intramural UinJts 
It I* weD known that an excco amount erf 
Hood within the region of a hetUnj wound 
will retard tbe pcognaa of beilmg It w^ 
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Fig I Two viens of wound disruptor used in testing tensile strength of abdom- 
inal wound m the intact animal 


assumed, therefore, that in such cases the 
hemostasis was not adequate enough to pre- 
vent the pooling of harmful amounts of blood 
in the heahng wound after the administration 
of hepann Those instances in which hemo- 
stasis proved adequate showed no remarkable 
difference between the heparmized and con- 
trolled senes beyond the 5 th postoperative day 
Laufman has shown that bleeding may re- 
sume after the admimstration of heparin, 
despite grossly satisfactory hemostasis at 
time of operation There were several in- 
stances m each series in which the skin portion 
of the wound was found disrupted after the 
3d postoperative day, with the mural portion 
nevertheless heahng satisfactorily Such skin 
^ruption occurred spiontaneously m 6 of the 
nepanmzed ammals and in only i of the con- 
trol animals The potential space between 
n^ia and skm, consistmg of loosely packed 
subcutaneous fat makes an ideal pocket for 
hematoma formation In no instance in either 
senes was there spontaneous disruption of all 
0 the structures of the abdominal wall 
Although our tests began with the ist post- 
o^raPve day, it soon became apparent that 
e tests were not of great significance until at 
tf 3d postoperative day, because of the 
th h ^ power of the catgut The fact that 
he heparinized ammals had a comparatively 
Weak wound on the 3d postoperative day 
when compared with the control senes, made 
hs Wonder whether the catgut actually dis- 
y yed more rapidly m the presence of heparin 
solated w vitro exjieriments, however, sub- 
^quently showed this to be imtrue Hepann 
d not hasten the dissolution of catgut 


Microscopic sections of wounds represent- 
ing various stages of healing in control and 
heparmized ammals were stamed with Wei- 
gert’s gram method* for fibrm Up to and in- 
cluding the 3d postoperative day the wounds 
of heparmized ammals were found to contain 
somewhat less fibrin than did the wounds of 
control animals By the 4th and 5th post- 
operative days, however, the wounds of both 
the heparmized and control animals appeared 
to contain about the same amount of the 
bridging substance It became apparent, 
therefore, that although heparin delayed the 
laying dovm of fibrin, it did not altogether 
prevent the process By the 4th or 5th post- 
operative day the deposition of fibrin in the 
wound of heparinized ammals apparently 
“caught up” to that m the control, despite a 
delay for the first 3 days The growth of 
fibroblasts was altogether unaffected by 
heparin 

OBSERVATIONS 

The exact mode of action of heparin is still 
controversial There is, however, some agree- 
ment that it acts both as an antithrombin and 
an antiprothrombin From all the available 
evidence, D ’Alessandro concluded that he- 
pann (activated by plasma) and thrombo- 
kinase are antagonistic, and that one promotes 
and the other inhibits the conversion of pro- 
thrombin to thrombin Within certain limits 
of concentration, an excess of either counter- 
acts the effect of the other H this premise be 
accepted, heparin indirectly inhibits the for- 
mation of fibrm from fibnnogen However 
our experiments indicate that although the 

>U..ng co-stal violet ud Lugol , «Iut,on and deanng m alcohol 
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cojiguJttLoQ time of the bknd Is prolonged b> 
heparin such prolcmgallon does not oecc** 
*aril% prrNTOl merel> ddaj-s the dq»d- 
tloQ of eitr»\’»scTj]ar fib^ 

covctraiCRf 

In txpcrimentil (todies on dogs, K irsi 
found thit bepann had r» appredahle effect 
upon the hcaJing process of (ofRicallj pro- 
duced abdominal wounds In dogs whose blood 
protein and blood \'itanun C levels were 
withm noTOud Umits. The onlj detelerioos 
action arrted b\ heparin upon the healutt 
powers of a wourxl was the pooling of blood 
within the wound. Tlus accumulation of 
Wood in the preKDCt of hepariniotioo wsa 
apparent]! due dther to loaoctiiiate bemosU 
stf at the thoe of operation, or the rcscDoption 


of Heediric In the woaod after appamtlr 
adequate hcroostaas at time of oiersaWu 
ntponn appeared to deUi the bealin- froce<! 
sDghl]\ up to the 4th pmtoperathe Jar lot 
after uut it had no real effect 

We t};ain cmphailK a^ have other that 
when it is necessary to admW lei bepann 
alter operatloa, the most mcluruious bcm» 
ftatlc prccaulioos be talxn at tbne of opera 
tiofL Whenever possible nonaborhaUe or 
slowK absorbable soture malerul should le 
used 

RncRLXca 

Srarr, R. ftTsoiul ctmuksuoi 
roblu. 
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Mi«r Ssrr) «t,T* ti. 
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THE USE OF VENOGRAMS FOR THE LOCALIZATION AND 
STUDY OF ARTERIOVENOUS FISTULA 

JAMES R WATSON, M D , F A C S , J M EIGHTY, MD,FACP,J M HILL, M D , and 
R B MILLER, M D , Pittsburgh, Penns)lvania 


V ENOGRAPHY has become a well 
established procedure The ease and 
safety with which it can be carried 
out makes it of material value in 
both the diagnosis and localization of lesions 
of the veins of the extremities Its use has 
been confined prinapallv to the study of 
venous thrombosis, and excellent treatises on 
this aspect, as well as detailed accounts of the 
technique, have been proxnded by Dougherty 
and Homans, and by Bauer Bauer suggested 
that it might also be of xmlue m the study of 
artenovenous fistulas, although he had had 
no opportunity to verify this impression 
Traumatic artenovenous fistula produces 
profound changes in the circulatory system, 
and while these changes involve both the 
artenal and venous sides, the latter is the 
more adversely affected of the two and is 
responsible for most of the signs and symp- 
toms which characterize the disease The 
changes in the vein consist of hjqiertrophy and 
dilatation, and vary in degree according to 
the caliber of the vessels involved, the size of 
the fistula, and its duration The dilatation 
inay be diffuse and may extend for some dis- 
tance proximal to the level of the fistula, or 
may be maximal locally at the site of the 
fistula, where it represents an almost con- 
stant finding 

The venous trunk distal to the fistula does 
not exhibit the degree of dilatation seen prox- 
imally Callander has called attention to the 
fact that as long as the valves remain com- 
petent, no changes are apt to occur, the in- 
creased venous pressure at the level of the 
fistula merely obstructing the passage of blood 
from below by impiosing an obstacle against 
h Should the valves yield or become insuf- 

the Paasavant and Presbyterian Hospitals and the Jpjni 
C Ohver Memorial Research Fund of the St Margarets Me- 
morial Hospital Pittsburgh 


ficient due to the increasing dilatation of the 
\rcm abo\re them, the adjacent distal segment 
then undergoes the same changes that are 
seen above, and Holman reports such an in- 
stance m which there was a large saccular dila- 
tation just distal to an artenovenous fistula 
of the superficial femoral vessels Such dilata- 
tion IS apparently uncommon, for the artenal 
blood, taking the course of least resistance, 
passes through the fistula and into the prox- 
imal vein The essentially normal status of 
the involved vem distal to the level of the 
fistula makes it readily adaptable for venog- 
raphy 

Within a period of a few months, 3 patients 
with artenovenous fistulas of the common 
femoral vessels were admitted on the surgical 
service of one of us (J R W ) Venograms, 
made m each of these prior to operation, per- 
mitted us to make certain observations which 
we consider worth reporting These cases are 
reported only m suflficient detail to correlate 
the findings of the venograms 

Case i Wilhe Hanison, a colored male 49 j ears 
of age, was admitted to the Passavant Hospital in 
January, 1942, for treatment of an artenovenous 
fistula of the right femoral vessels and a mass in the 
nght lower abdominal quadrant He had been shot 
m the posterolateral aspect of the nght thigh 18 
years before, when the bullet traversed the thigh and 
lodged just beneath the skrn about 3 inches below the 
medial aspect of Poupart’s ligament 

The positive findings on physical examination 
were limited entirely to the cardiovascular system 
The heart was enlarged in all directions, with the 
maximal apex impulse m the 6th left intercostal 
space in the antenor axillary line There w as a sys- 
tolic murmur which was best heard over the apex 
and which was transmitted to the left axilla and the 
nght sternal border A teleoroentgenogram showed 
the transverse diameters of the chest and heart to 
measure 30 5 and 20 3 centimeters, respectivelv 
There was a large mass m the nght lower abdominal 
quadrant which measured 14 bj 10 by 7 centimeters, 
and which appeared to occupy most of the quadrant 
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thorax were prominent when he was lying down but 
tended to disappear when he sat up The apex im- 
pulse of the heart was maximal in the 7th left inter- 
costal space at the antenor axillary line There was 
a harsh blowing systohc murmur over the apex and 
aortic areas Auncular fibnilation was present with 
a pulse defiat at the wnst The blood pressure was 
150 millimeters of mercury systohc and 50 milli- 
meters diastolic A teleoroentgenogram show ed the 
chest and heart to measure 28 8 and 20 i cen- 
timeters, respectively, in their transverse diameters 
There were fine moist crackling r&les throughout the 
lung fields, being most marked over the bases pos- 
tenorly Examination of the abdomen revealed 
forceful pulsation of the aorta which was transmitted 
to the antenor abdominal wall The liver was en- 
larged, extending four fingerbreadths below the 
costal margin The left leg was larger than the nght, 
mth a thnll and bruit, and a visible heaving pulsa- 
tion over the femoral tnangle The superficial veins 
were dilated and there was some pigmentation of the 
skin over the lower leg 

Venography (Fig 4) was effective in localizing the 
fistula, a normal femoral vein being visualized to the 
le\el of the lesser trochanter where it stopped ab- 
ruptly Some of the dilated superficial veins were 
also visualized 

Operation consisted of quadruple hgation of the 
common femoral artery and vein, and excision of 
the segment containing the fistula The fiatula (Fig 
5) ivas found to be embedded in a mass of fibrous 
tissue and lav just above the point of origin of the 
profunda femons artery The artery above the fis 
tula was found to be uniformly enlarged and was 
sclerotic The vein was about twice the size of the 
arterj, and above Poupart’s ligament gave the ap- 
pearance of being saccularly dilated There were 
several large arteries and veins which communicated 
mth the common femoral vessels above the level of 
^ fistula and w hich passed over toward the pubis 
^ere were also several other vessels which came up 
from the deep aspects of the thigh and communi- 
cated With the fistula m its postenor aspect The 
artciy' and vein below the level of the fistula appeared 
cssentiallj normal in size 

Case 3 Ferdinand LePage, a 28 year old colored 
®ale, was admitted to the Passavant Hospital in 
opnl, 1941, for treatment of a type 2 lobar pneu- 
monia The presence of an artenovenous fistula m 
ne left femoral region was readily detected dunng 

* Wrsorj examination and accounted for certain 
camiovascular findings which will be described later 

tfunng his convalescence, a more detailed historj 
miealed that he had been admitted to the Chantj 
ospiml of Louisiana at New Orleans 3 years pre- 
ous for treatment of a gunshot wound of the left 
The bullet had entered the groin, passed 
f™^Sh the bladder, and had lodged in the nght side 
, {'^pelvis Information obtained from the hos- 

* , “'^^l°sed that follownng closure of the bladder 
P orations it was necessary to ligate the femoral 

and vein through a left inguinal incision to 



Fig 3 Illustration of the findings at operation in Case I 
The fistula is just proximal to the profunda femons branch 
of the femoral artery The tapes are around the long saphe- 
nous and femoral veins on the left side and the profunda 
femons and superficial femoral artenes on the nght, 

control bleeding which had become pronounced dur- 
ing the suprapubic operation He made an unevent- 
ful recovery and was dismissed to the dispensary 
where it was subsequently found that he had de- 
veloped a femoral artenovenous fistula The heart 
was enlarged, with systolic murmurs over the entire 
cardiac area, but there was no evndence of cardiac 
embarrassment Operation was deferred to permit 
the development of a more adequate collateral cir- 
culation He was apparently havnng no symptoms 
and did not return 

Phy'sical examination at the Passavant Hospital 
showed the pahent to be a well developed male The 
findings referable to the cardiovascular system 
showed enlargement of the heart with the apex im- 
pulse in the 6th left intercostal space, 3 centimeters 
lateral to the midclavicular hne There was a to and 
fro murmur over the aortic area and a loud blownng 
systohc murmur over the mitral area The pulse 
rate was one hundred beats per minute with a “water 
hammer” impulse The blood pressure was 135 
millimeters of mercury systohc and 60 millimeters 
diastolic Obhteration of the fistula bv digital pres- 
sure increased both the systolic and diastolic levels 
to 14s and go millimeters, respectiv eh , and caused 
the pulse rate to decrease 20 beats per minute 

The abdomen was soft The liver edge was pal- 
pated 2 fingerbreadths below the costal margin 
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th femortl veu^ bad beea Ufated 
The Ut lex enljrclv oormal ro exleraal p- 
peansce, tb nriluij(omriaonbei nd im la- 
Qt cae ux the raewtoemesta vbra cnepam) v\tb 
tbenxbtkx \ ourked thnll aod bruit was ptwat 
<nri Ibe fecEKcal tna PaUaboni rerr palpable 
over tbe dcnaba pedn arterr aod csmld be ma^ to 
diaappear by ajaipnsdoa ot (be &ftuk 

Veoacrama (r~x 6) ere Biade br tbe injectloti of 
cnbrc cefiQtnetefs of jo per cnii diodnat aotatioo 
t tbe iboTt Ekplvnoaa Tem Is lo efiort to lanaCjr 
tbe levH of tbe batala d tb coftatml re tajc a re- 
turn Tbe media bH both tbe fnaonl aod loox aa 
pbeooo Venn, atoppinx abrtrptlY t tbe Icret of tbe 
greater trocbanler Frooi Ibere mimerwn fine 
atreaks era aeen t ertrnd toa rd tbe peWw. p- 
peanog em) tbe regloe d tbe nfbt bip 

Opendoo corr^ted of qnadrapfe Iiatioe et tbe 
fi-Timnn feiDonI vcaaeb aad eimiun of tbe legmeat 
coctainiag tbe Tbe toeg aapbetioa and 

{moral tom arrrt found to be ligbUy dtlatrd at 
tbdr ^ttuctare and ere lo*t Imxoeifiatd Iwr thii 
In a denar man of bbroua tiane. Tbe a m ua o o 


femoral rterT’ ml lu prttfuda braocb err tdn 
tified t aljout tbe lame leAel T bry afpearrt) U be 
bautDormaJ tiu Itb ibe eaerption of ttiklarr 
of tbe eoisacio fenoraj arterr bmltpaMedbtaal 
C tbe bbrou mar^ Tbe rter\ aa oehr panullr 
oe d a ti ed and pebated Dorfflaih ikitngboat tbe n- 
tlrt tTpwd lerxgtb Tbe fat Ca (Fit 7) aa fmad 
ab(n tbe 6broas mam and fuit belov tbe lead of 
Poopart ligament od bbrnd conld be aen mbng 
from tbe coaunen fnaoraJ arterr lal tbe dibtrd 
common femoral vea TVre era ameraJ caaB 
afteika od Tcuia bfeb coc&sm&kated tb tbe 
fiitnloaf portion. 

On eraminauro oJ tbe •peomeo flcr rrmoMl, 
tbe rterr bmr tbe C'OnU la foaad t meamrt 

eentimeter I datneter and tbe to* 7 crtb- 
meten. Tbe fiatula meaiared 4 etotiawim Tie 
common femceiJ rfn (Itg 8) raa ownfetd oc 
doded ^oat bdow Ibt level of tbe fevtcla a nd 
parailiy did oot eomnmaicat tb ( Tb oerbi 
laoo. aa wrD aa tla atriclnre of tbe rterr fennd I 
the lerrl, aa eridently the remit ei tbe Lp 
tfan t tbe dme of lajaiy 

WTiile tlK locHtooof an alcrio'Tncmj balola 
b t3S5i*ll> readfly tppaitnl co ph\iK*l ei 
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Hg 6 Venogram of the in\oI\ed leg in Case 3 The 
neuia fills both the femoral and long saphenous %cins, 
^ping abruptlj at the level of the great trochanter 
numerous fine streaks extending from this point 
toirard the pelvis, appearing even in the region of the op 
posile hip 

smination, this is not always the case The 
plijsical signs may be inadequate or even 
confusing when the fistulas are small, multiple, 
or when they are situated in the upper 
raediastinum or j>elvis Venography should 
M of value in such instances, for in each of 
the 3 cases cited above, it indicated the level 
of the fistula as verified at operation 
Artenography has been used for this same 
purpose, and several repiorts have appieared in 
he literature since Horton first called atten- 
lon to its value While we do not suggest 
hat venography be used to supplant arteriog- 
raphy, there are instances m winch it may be 
e only method apphcable, such as for the 
emonstration of fistulas at or proximal to the 
rwts of the extrermties, where mjection of the 
d level of the fistula would be 

cult or even impossible because of its 
a omical position Venography might even 
, rn conjunction with arteriography 
en the presence of multiple fistulas is sus- 
c 11 k cases in which either method 
° u be used, venography has the advantage 



Fig 7 niustniUon of the completed operation in Case 3 
The proximal stumps of the common femoral artery and 
vein are seen at the upper angle of the incision, while the 
stumps of the long saphenous and superficial femoral veins 
on the left and the distal segment of the common femoral 
artery on nght are seen at lower angle of the incision 



Fig 8 Diagram of the findings in Case 3 to show the 
complete occlusion of the common femoral vein and the 
stneture of the common femoral artery just below the level 
of the fistula 
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of pennittlng the use of medJa -whidi art inert 
wticQ in}ccted into the \TTtou» arcubklion and 
wtlch art reailflv ticrtted b% the kidi»cv» 

An Inttrwtlng observaboo demomt rated In 
NtnogrtphN in one ca»e wai the rfccl on the 
citrcrrut) of llsafion of the common femoral 
\Tin at the time of the injoTN Brooki ka> 
stated that “If from traumatism or in the 
coorac of aii% operation it bcaanes Deecaaai> 
to h^e a large arterv nroultaiteoiB ligatron 
of t^ concotmtant •\ttn should ahraxa be 
considered If the common femoral artery 
is ligated I am Indined to beim-e that it b 
irber to cioae the sround wUhont hgating the 
vein to iratch the extremit\ car^Qll> for 
signs of impending gangrene and to ligate the 
vein onlv after such signs are e\*idcnl In 
these Instances the probable immediate bene 
fidal eSecti in prevenlbg gangrene most be 
balanced srith the pouibu remote D) eOects 
of chronic \'et»us stasts.” lo Case j Ogatkm 
of the common femoral arter> and reto at the 
frme of iDjuT) 3 jearg before wia not foDoiced 
b) thedeTOOjpmeotof ^'ukosltlesandedeTDa 
iSe collateral irncno ctfculallon was demon 
strated bv renograph) and conststed of no 
metTHB fm«Jl venous channels which led dn 
r^j* from the site of ligation Into the wins 
of tbe pel)"!*. This ts in sharp contrast lo the 
1 other cases In whldi the collateral wras 
throogb ntrtDcrmii dDated and tortuous super 
fyml %Tins. Although It b impotsible e'en to 
attempt a geneTaTization from i case It is 


worth' of note that Ihb rase was the ooh one 
of the 3 in which ibcrc were no 'aricoJtin or 
edema, and would at least suij^ut that En 
tkm of the 'ein dotsl to the fiuaU at the tree 
of in^ might eiert the same benefinsl cflect 
on tne limb that proximal bgatloo evni co 
the bearL 

snsusav 

I Three cases of arteriovnxwifLitnla of it 

common femoral vc i w b are rep ort ed In atirli 
'enograph' was pnrvTd to be a rthiUe nieanj 
of loatlng the level of the fistula 

t Studies of tbe venograms la each b- 
sunce showed tbe vein dbtal to the fistula to 
be normal 

3 Tbe venograms demonstrated a nuihed 
diffemcr in the coUaleral veooas omilstioe 
between j cave in which the 'em had beta 
ligated distal to the fistula at tbe time of In- 
joTT for eootrol of hemorrhage and s eases in 
which this bad not been nectsvar) 

4. Ligalioo of the vein dBtal to tbe fistnli 
appeari to have the sane beneficial efiect on 
t(w eitrmjlj- that ligation prodoval to the 
fijtola has on tbe bean 

tnEKCNCtS 

ttu. Gvn vs ^nsdis scud >41.14 $&. 
tfsDOU, 8u rr Airi Sant >k>, 9 *t4 
t CU1.VVM a ClKix L Vas 8»r» 9», rt 

4 Dwcmitt Jowv. ud )fcw a Sw| Cys 

Otrt wa, 1 - 

I flmm t l-irru VrUTwmow taewrjiM r n 
\s» Vort TViiiosUJssC 917 
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RATE OF ABSORPTION AND CALLUSi STIMULATING 
PROPERTIES OF COW HORN, IVORY, BEEF BONE 
AND AUTOGENOUS BONE 


CHARLES W HUGHES, M S , M D , 

D uring recent 3'ears numerous au- 
I thors have reported unsatisfactor\ 
results following the use of metal 
internal splints m the open reduc- 
tion of fractures For this reason considerable 
interest has been directed toward the deter- 
mination of a more satisfactorj’ substitute for 
the autogenous bone graft The majoritj of 
the papers appearing in the literature have 
described experimental and clinical results ob- 
tained by means of \arious organic animal 
substances which have been used as internal 
splints 

Boliarskj, Dahl-Iverscn, Fowler (12, 13), 
and Lexer, have supported the use of cow 
horn In 1934 Fowder (12, 13), presented evi- 
dence to show that cow horn stimulates a 
fractured bone to produce an excessive amount 
of callus He indicated that because the horn 
IS tough and firm but at the same time flexible 
and not bnttle it is ver}' adaptable for use as 
an mtramedullar}' peg or onlaj splint and, be- 
muse it IS absorbed readily, it is satisfactory 
from a biological aspect Carrell and Sieghng 
and Fahey are of the opinion that cow' horn is 
not absorbed rapidly and that it is not a satis- 
factory substitute for the autogenous graft 
Ivory screws, plates, pegs, and inlays have 
^n used to a considerable extent In 1913 
^lagnuson described the following advanta- 
geous characteristics of ivory m bone it swells 
ns a result of the imbibition of water and be- 
comes tightened m position, it does not pro- 
uce necrosis of surrounding bone as metal 
oes, it IS absorbed and therefore obviates the 
need for secondary operations which are 
nectary sometimes for removal of nonab- 
sorbable matenals 

°t Anatomy Loyola Umversity School 

oth^ piper the term callus is being used to desenbe what 
body might refer to as the reaction of bone to a foreign 


Captain, M C , U S A , Chicago, Illinois 

There are numerous references in the litera- 
ture to the use of beef bone as screws, intra- 
medullary pegs, and extracortical splints In 
an ex-penmental study m which intramedul- 
lary pegs of boiled beef bone wmre used m 
fractured long bones of dogs, Davison and 
Christopher found that beef bone which re- 
mained m contact with the endosteum of the 
host bone w’as surrounded by living bone and 
became solidlv embedded in new bone It was 
absorbed later and replaced bj' living bone 
Beef bone which was not in contact with en- 
dosteum was absorbed rapidly but was not 
replaced by living bone 

Numerous papers in the literature compare 
the autogenous and homogenous bone pegs 
Brooks and Hudson established ex-penmental 
bone defects in right and left bones of dog 
extremities and bridged these defects with 
homogenous bone m one group of dogs and 
autogenous bone in the other They found 
that the defect was repaired m 84 8 per cent 
of the cases m w-hich autogenous bone was 
used and m 76 8 per cent of the cases m which 
homogenous bone was used 

In an analysis of these papers and a review 
of other literature dealing with internal splints, 
it was found that no papier contained definite 
information based upon a well controlled ex- 
periment concernmg the comparative rates of 
absorption and callus stimulatmg propierties 
of the substances mentioned In most m- 
stances deductions concerning cow horn and 
ivory were based upon observations of their 
use in fractured bones When internal sphnts 
are used to fix the fragments of a fractured 
bone the rate of absorption of the sphnt the 
callus formed about it, and the degree to 
which It IS incorporated in new bone are all 
affected by (i) the nature of the fracture 
(2) the degree of immobilization, (3) the posi- 
tion of the splmt with respect to the cortex 
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rfeKofEKpli dl Aag lemt (t jp fria»«t 17) fj 
«»yi «ft« tT^ntwo. TfatKeryp^/ t^cnkonpci. 
R tW M (at (iMQrpibsD TV enmrticil portMot 
(4 tW«t boM pc^ 00 (ffl tbr alocciuotpEt.^ V 
beta itexVd £ u u etapty Vfe. 

(btnajednlliiy. inlracortLal of ertncortkal 
postkiD) tod (4) the dimnge to the blood 
supply about thespUst ua miJt of tbefrao 
ture. As 00 wdl controlled expenment baa 
been dncrlbed from vhrdi coodudona could 
be drawn concerning the cotnpiraU x rata of 
abaoTption ol cow horn, non beef booe and 
autogcnoitt bone in the medullary caxdty In 
the cortex and outside of the cortex of bmg 
bones the following eiperimenta were per 
formed in an eSori to aol>T the probleia. to 
make observations concerning the compara 
ti\T amounts of callas formed shoot the re- 
spective matcnala, and to studj the degree to 
which the matenals were incorpor a ted in the 
host bone 


Slightly tapered cvbndrkwl pegs H inch 
long and rach In diameter m the middle 
were prepared from i\T)rv cow bom and beef 
boot In a few Instances (noted in Table I) 
the iron pe^ were boiled foe J bouri preerd 
ing sterilliatioD In the antodavc Dogs and 
rtbbiu acre ancstheUxed bv means of sodium 
baitaul or nembutal pven intrapcntoneally 
The skin was prep e red for aseptic surgerj b> 


«ap and an 

pUaUoooJ lodiDC IU*1 JcoIxJ TbrprodS 
end of one fiboli was erpcbcd arxl after the 
muscles aere rtrlppnl from it a pirtw 
excised 

When dogs were nwd tao autogenous ret 
tdentfeal In shape and sue with the cow bo^ 
lw>0 and beef bone pegs aere carded fronj 
the piece of fibula. On the same side u that 
from which the piece of fibula was exri>cd, the 
lateral surface of the femur and the antfriof 
surface of the radius disUl to the Irheitloo of 
the sopmator muscle were eepowd Four 
boles, /,* Inch In diameter were driUeTi 
(hroogh (he booe cortex Into the mcduffirs 
cavdtv These holes were arranged kmgi 
ludinall) along the latcfil surface of the feim 
and along the anterior surface of the radios 
about X inch apart One each of the anti>- 
getious, h-or) cow bocn, and beef booe pegs 
was inserted rtspertivelj toto the 4 hoJrt b 
the femur and the radius. All of the pegs were 
fitted to the boles b> cottlogofi the end aftb 
the coallest diameter so tb^t approomateir 
/h to /i inch of the ta p er edpeg protruded 
Into the medullar} caNftr Toe ertd afaich 
projected oatsideef the cortex was cut » that 
It protruded approrunatdv /h to hwh 1 b 
this way there were IntraraedoJlary letn 
cortical and cxtracortkal portkms of each 
peg The lorWoos were tB closed with filgat 
In the fascia arxl i IlDeii subcuticular ttltch b 
the skin. 

When rabbits were used the same proetdarc 
was fodoncd except that the piere of fitwla 
was carved Into one peg and the radius was 
not used. 

In a few Instances as shoan la Tsble I 1 a 
a degree sign (*) a fifth bole was drilled sad 
left empt> as an arklilional control The order 
of the pegs with respect to each other the 
nutrient trterj and prodmil end of the 
bones, was changed in various experiments to 
avmd Erusinlerpretalion of results becaM of 
the difference fn blood supply to the \ariotr> 
parts of a booe Eight ribbil expeil^^ 
and 2! dog experiments aere performed m afl^ 
These eiperinimta] anunaL were ofawrerd 
from 7 to 4n days before autopx) \ rav 
films were madf at frequent interval, dunng 
the postoperative perwd to stadv the forma 
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Fig 2 Microscopic sections of the pegs and host bone 181 days after operabon 
(E-rpenment 9) The autogenous peg, a, and the beef bone peg, b, are completely 
absorbed except for the intracorbcal porbons There is considerable incorporabon of 
the pegs into the host bone Small processes of host bone can be seen extending into 
the pegs The extracorbcal porbon of thei\orypeg c, is absorbed The cow horn 
peg, d, shows no absorpbon There is a definite line of demarcabon between the host 
bone and the iv ory and beef bone pegs 


'on of callus around the pegs Photographs 
were made of the experimental bones after 
eath and 15 of the specimens were decalci- 
"^bodded in celloidm, and sectioned 
I he gross specimens, rmcroscopic prepara- 
lons, and x-ray plates were all exarruned by 
Wo impartial individuals besides the author 
0 determine the extent of absorption of the 


various pegs Each exammer recorded mde- 
pendently the degree of absorption on a scale 
where “y-f” indicated complete absorption 
and restoration of contour of the host bone 
(see Table I) 

EESUXTS 

An analysis of these data shows that ab- 
sorption of the extracortical portion of both 
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the 4 Utogrcom ukI bnf booe peg* iud bccim 
ai 35 dajx The h-on peg* which h*d been 
boiird were pirtl> abtoibed u u loo 
cUy* after opera ri^, bat the peg* which were 
not boOed showed no sign* of afnorption untD 
174 da>i after operataoti The fir*t *lgn of 
abaorptno of an> of the cow bora peg* was 
noted *70 daji after operation. Daring 367 
postoperathT da)i the rate of abawptioQ of 
airtogouQ*, beef booe Irorr and cow honi 
peg* follow* the ratio aiitogenooa, 9 beef 
bone 7 h'ory 3 and cow bora i Flgare i 


U a picture of a dog femur 197 divi after 
cmeratkm (Expenment 17) In thu pictnre 
marked ataorptlon of tix aotogenoo* and 
beef booe pe« in cootrast to the iny jhgfct 
alworptloo of the cow horn and peg* 
can be noted 

In Figure 2 the degree to whkb the ranoTH 
mateiiw became IncmpoTated In the boat 
bone 181 da}-* after operation can be ob- 
lerrTd In the booe In which cow bom wa* 
used, d, a ver\ dutinct detnarcalion eiift* be- 
tween the bo« bone and peg The »anr b 
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Fig 3 The microscopic findings at the point of juncture between host bone and 
pegs 367 days after operation (Expenment 3) The peg is on the nght in each m- 
Btance The arrow indicates the hne of demarcation The autogenous peg, a, 13 
united with the host bone The honzontal haversian canals of the host bone have 
formed connections with the vertical canals of the peg Revasculanzation of the peg 
IS occurnng through these connections The beef bone peg, b, is umted with the 
host bone and similar revascularization has occurred The ivory peg, c, and the cow 
horn peg, d, are not umted with the host bone There are no canals m cow horn or 
ivory and consequently absorption and replacement of these substances can take 
place only on the surface of the peg 

tnie in the case of the ivory, c The opposite bone and peg The horizontal haversian 
js true when beef bone, b, and autogenous canals charactenze the host bone while the 
wne, a, were used In these cases it is difficult vertical canals are more distinct m the auto- 
to locate the hne of demarcation between host genous and beef bone pegs 



670 


SURGERY G^’N’ECOLtXTi AND 0BSTETRfC3 



weuid tte COT ba^ prc. /7 «he frarr pti^ / 4arfth*b»«f 
tm# pcf, B8 Tbet li rrj kak eila trasxl tte ui»- 
Ita w tpet, < 


FInre 3 rrmli the miocnoopK fiAdlnes 
367 d*)i after ocmtiM (Ripfricneot 3) lo 
Figure 3a the deoalte uofoa be twe e n the aoto- 
Roout graft And bott bone b a{^ktreQl. The 
DorizoaUJ ha%Tr»Un canaft of the boat bone 
h*>r formed coonertioo* with the \’crtirtl 
ctniH of the erafL Rrv'&»cuUrmtkm of the 
graft occur! tnrougb lh«e conneclxm!. Fig 
uie 3b reveals an enlargement of the ha^'ervan 
f\'sten3 of tlie beef booe peg llan^ of the 
canals bavt changed dlrect»n as the> haw 
enlarged Communjcatfom form between the 
canals of tbe peg aod tbe boruontoJ 
canals of the host bone Tbe canals m the peg 
enlarge as tbe beef booe It absorbed around 
the v enels m the canals and the canak change 
direclton as new bone b formed to repface tbe 
beef booe Figure jc and d rmwal a different 
situation n>^ are no canals In iTOrj or cow 
boro and coQ*eqQentl\ abaocptlon and te 
placement ol these substances can take place 
only on tbe surface of tbe peg where the cor 
tictl portion of boat bone )dns tbe peg Thus 
•we find that beef booe U tneorporated Into 
the host booe almost as retdilv as antogcooiis 
booe Cow bom and ivor> remain umneor 
porated. 


The dctenninaljon of itr conparalfTr 
amc^U of callus formed abool the iWj m 
made from a stodt of the x-rav rJites. Tha 
^ ’ olamen om 

tkHjed earber In the paper The anxmnt c 4 
c^los was recorded u o to 4+ br tbe tirre 
of us IndcpeodenUv artd oui results ^rre 
averaged and recorded In Table L The lotaJ 
number of podtlra recorded for each per b 
autogenous, 34 beef bow 46 h-orr q and 
horn 51 These ffgtma show that tlwTt b 1 j 
times as much caflos formed around the jxjp 
of hw) and hom as there b around ttr luto- 
gmooi peg There is 135 times as moch 
callus arouod the peg of beef booe Tl* 
l}-p*cal arrangement of callus around the pruis 
can be seen in Figure 4, 


SUiCMAtt AXP CD’CCtniOM 

I la long booes foreign sohstinm ahich 
arc located within booe conex are tbwsied 
slowli SflhstanceswitUotheraedunarv cav 
lU art ataorbed aoit raradh and materiah 
which art erl racurlical b podtioa are ab- 
sorbed most raped] r 

3 Abacrpliooof theeitracorticalpoiiifleiof 
antogeoous and beef booe pegs b perteptQjie 
after i month. TV same is pcrceptIWe ta 
Ivor} (not boiled) peps after 6 montb tad 
cow hom peps after g months. 

3 When the arwmnt of callu formed 
around an autopeoom pep U cotwdered as a 
unit there b one third more callus arooDd a 
beef bow pep and one half more caJhj. arwind 
iiTwr or cow bom peps. 

4 There b no firm union formed betaeea 
Ivory or cow bom pegs and tbe host bone 
Microsco pi cmJI) It tpfwi that there b defi 
nile boo\ union b e t w e e n tbe sutopmem nr 
beef booe peps and tbe bast booe 

5 Beef ixw a a much liettcT subrlJtut for 
autogerwus booe grafts than Ivon ce cos 
hom. 
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tracheoesophageal fistui a 
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Fig I a and b, Frontal and lateral roentgenograms 
following the ingestion of hpiodol show the bhnd dilated 
upper esophageal segment The stomach and intestines 
are distended with air indicating the presence of a tracheo- 
esophageal fistula c, One hour later Retained hpiodol is 
!«n in the upper esophageal segment Some of the hpiodol 
has overflowed into the trachea and bronchi, and a small 


amount has entered the stomach by way of the tracheo- 
esophageal fistula (aspiration of the opaque medium by 
means of a catheter immediately after the 6m studies w ere 
made would probably have prevented the overflow into 
the trachea) Preadmission roentgenograms were fur- 
nished by courtesy of Dr M Cooperstock, Marquette, 
Michigan 


Treatment at the Northern Michigan Children’s 
Climc consisted of administration of fluids subcu- 
taneously and intravenously In transporting the 
patient from Marquette to Ann Arbor, a distance of 
approximately 500 miles. Dr Cooperstock arranged 
with two local physinans en route for the admini- 
stration of parenteral fluids so that the child would 
not become too dehydrated dunng the long auto 
mobUe trip 

Examination revealed a well developed infant 
weighmg 8 pounds and 4 ounces The rectal temper- 
ature of 103 degrees F appeared to be the result of 
noderate dehydration which was evident by the 
dryness of the mucous membranes of the mouth and 
tongue A considerable amount of thick mucus was 
present in the pharynx Many loud rhonchi over 
Doth lung fields disappeared after aspiration of 
mucus from the pharynx No rflles were heard and 
Tif^^ was no evidence of pneumonia or atelectasis 
The heart sounds were of good quahty The abdo- 
men was soft and gastric tympany was present on 
percussion As the preadmission roentgenograms 
were not available, a roentgenologic examination of 
the anomaly was repeated A catheter introduced 
mider roentgenoscopic control showed a blind upper 
^phageal segment extending down to the level of 
the second dorsal vertebra A small amount of 
hpiodol was injected, “spot” films were made, and 
the hpiodol was then aspirated The lower level of 
the upper segment was again noted to be at the 


second dorsal vertebra Roentgenograms of the 
chest and abdomen showed both lung fields to be 
clear and a large amount of air was seen in the 
stomach and intestines In view of the elevated 
temperature and moderate dehydration, fluids w ere 
given to correct the dehydration and operation was 
deferred On the following morning, the temperature 
was normal and the lung fields remained clear, 
although foamy mucus in the mouth and nose 
required frequent aspiration In view of the satis- 
factory general condition of the infant it was de- 
cided to proceed with operation 

Operation, March 15, ip4i Extrapleural 
ligation of tracheoesophageal fistula and end-to- 
end anastomosis of esophageal segments With 
the infant lying on the right side a left para- 
vertebral incision WEIS made, under local 
anesthesia per cent metycaine hydro- 
chloride solution) Local anesthesia was con- 
tinued until the anastomosis was begun when 
general anesthesia was necessary The poste- 
rior portions of the 2d, 3d, 4th, and 5th ribs 
were resected subperiosteally for a distance of 
approximately 4 centimeters each The 2d, 3d, 
and 4th intercostal nerves were resected, the 
accompanying intercostal vessels were doubly 
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llfited and divided and tbe ioteroHU] mo*- 
dia and perioateom irere dl\-ided (FTg 3) 
The cotlal and medlacUnal pleurae vm 
aqp&rated from the tboraac Till by blunt 
doeectlon, tberebj expoung the kft lubclaxdan 
artery ertrtpleurall) Tbe »abda\-lan artei> 
wu disptac^ fonixrd by in (nominated 
retrartor CFig 4) The uproer eaophascal aeg 
mcnt wu utuat^ hlKber than os^ ao mucti 
to that it could not be aeen untO it had been 
puihcd donward a catheter Introduced 
through tbe mootb A tenilon suture wu 
placed in the rail of the upper aegmeot In 
order to gain adequate expoaore of tbe lower 
eaophageai s e gme nt the two uppcnoost inter 
costal r-naelj arising from t« aorta were 
douHv ligated and (G\Tded aDowing the 
prese nting portion of the aortk arch to be 
displaced down wa rd forward and mesjally 
n* lower esophageal s e g m e nt rDeasoring 
about 6 millimeters in diameter was freed up 
to its point of communication with the trachea 
(abont o s— 1 cm aben-e tbe bifurcation) It 
was littted with silk dose to the trachea and 
was divided distal to the Ugatore. Traction 
on the tension suture allowed the blmd upper 
pooch to be drawn down to the levd el the 


distal segment bat when the paiient strained 
Of cned, the upper wg iDect mrarted upward 
uto the Deck and out of sight Tbe tm of tbe 
upper segment was onetied fw a datince 
ctMTe^sortdmg to the dumeter of tbr i&ul 
segment and the Interior of tbe t»o segments 
was cleansed snth a jooo solnticn of arri 
llavine When an attempt sras made to unite the 
two segments the first suture pulled out due 
to the loTCefuJ upward retraction of tbe opm 
segment when the child strained Theteiman 
suture in the upper segment proved to be a 
fortunate pm-ision, in*truiKb as tbe upper 
segment a^n disappeared from icw \s U 
had been opened, I is proUetniUcal whether 
it could havT been pudirf downward again bv 
a catheter and an attempt to grasp it aouW 
have been a blind maneu tt Open drop ether 
anesthesia srai then begun the coroplet 
reUxatloD that was obtained alloacd the t» 
segments to be apipfontnated without tendoo 
\sin$dcla er of interrupted atures 0/ pla>tn 
■nk was used to coostnict tbe anastcmosii ^ 
tbe mucosa of the upper «egroent tended to be 
everted In 00c place it was in cried wUh an 
additionai suture A smafl rubber dram »a> 
placed near to the site of the anastotnovu and 
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3 Drawing illustrates the extent of the costal 
t?'*’ postenor and posterolateral portions of 
the 2d, 3d, 4th, and 5th nbs have been resected and the 
t'^ssels, and nerves, and penosteal 
De^ have been divided to expose the parietal pleura 
fig 4- Diagrammatic drawing to illustrate the left extra 
P^ral exposure of the anomaly The parietal pleura has 
been separated from the thoraac wall The subclavian 


artery is being retracted forward, exposing the upper 
esophageal segment The uppermost intercostal artery 
has been hgated and dividri to allow the descending 
portion of the aortic arch to be displaced forward The 
origin of the lower esophageal segment is seen The 
drawing shows an exposure of the entire operative field, 
whereas at opieration it is possible to obtain an exposure of 
only a portion of the operative field at any one time 


was brought out through the lower angle of 
the incision The wound was closed in layers 
with interrupted silk sutures The skin edges 
were closely approximated around the drain 
As an added precaution to prevent the sucking 
of air into the extrapleural space, a vaseline 
gauze dressing was applied Although the 
panetal pleura was extremely thin, it was not 
opened at any time during the operation The 
infant’s condition was good at the end of the 
operation 


^°^lopcral 7 ve course Upon return to the nursery, 
e child was cyanotic and the respirations were 
ppid and slightly labored An oxj'gen tent was used 
or the following 14 days because of the return of 
^anosis whenever the infant was removed from 
^ etent As a prophylactic measure against infection, 
25 grams of sulfathiazole was given every 6 hours 
y rectum On the day of the operation, 300 cubic 
entimeters of normal saline solution was given 
ubcutaneouslv Five hundred cubic centimeters of 
line solution was given on the ist postoperative 
aoo cubic centimeters on the 2d day Edema 
0 the legs and genitalia occurred on the 2d post- 
Perativc day As generalized edema had developed 


on the 3d dav, fluids were withheld Dunng the first 
several days following operation, a considerable 
amount of mucus in the pharjmx required aspiration 
at intervals Coarse rhonchi w ere evident at times 
on auscultation of the chest and an occasional cough 
w as noted There w ere no physical signs of broncho- 
pneumonia, and roentgenograms on the first and 
third days likewise showed no evidence of pneu- 
monia 

On the 4th postoperative day, several drops of 
stenle water were placed in the infant’s mouth every 
hour while awake She appeared to be hungry and 
sucked her fingers much of the time, but she did not 
choke on the saliva On the 6th postoperative dav, 
carbon dioxide oxygen inhalations w ere started 
because of persistent cxanosis Foamy secretions 
suggestive of saliva were seen around the rubber 
drain in the operative incision on the seventh post- 
operative day The wound showed evidence of 
infection A small amount of dilute methjlene blue 
was given by mouth, but the dye could not be seen 
in the w ound or on the dressing The child w as then 
given a small amount of lipiodol under roentgeno- 
scopic control The oil passed down to the site of 
the anastomosis w here the column of oil bifurcated 
and practicallj all the oil extravasated into the 
operative wound Only a small amount of the 
hpiodol continued down into the distal esophagus 
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The feofiitp wm drtcootxA ed b7 soqUi od oa 
tile oth poitapentire dt) t ns dooe 

br Dt H K. Rineofn fo the pTfcc d iay the 
miroCoaiy the tnl>nt rtcd m l 75 oitx craUmeten 
erf pUm 00 the 4 ih poetopenti t diy 7s evbk 
cdUiDetcn at oa the jth poetepenuTe day 

ud 8j enbk cefithoeten orf denied Uood oe ih* 
Qth poetopendre diy Fhndf bed beea emthroed 
moctly by nbeaUDCooi ufine isfvpcu, mpple- 
nent^ by tw iDtnmioat LnfouoQf <rf per crat 
^coae. Oa the day foOo*ln( the cutToatooiy the 
amoflobhi wu j6 per ceat, the red bknl celU. 
joeveoo ad the pl**«ui prerfda j8percwu.lhe 
alboiBia ftartwo bkni 3 per cent tad tie tfeiballn 
fraclioa 3 per ceot I erf the ioeoue ad k>« 

aeniio protema, tceind tnn*futioo erf 80 enbk 
centuortmo/dwtfd blood aigjrea, A sMdent 
dejrct erf edema penfated foe the next fe» day*, hot 
daappeared after 60 cnbi crntiaoeteo erf pUema 
had been firen on the jlh poetopeiaim eiay 
FeediM by ti« patroetomy tibe were ftarfed «■ 
the day JofloaiM Ine gaatroatcay and cooaiated erf 
amall amoonta o 7 5 per cent ftnetee emy 4 
followed ihcntlT fcrmnla erf enponted mlL 

Karo l ynip aoJ water The feeefinti were laaraOT 
to caiaee* every \ honr* Corded mfli partieW 
oeaped from tie tMadc emd 3 elaya after tie 
(Mtroateaay feedinj* ere bejnn At thi* ttae 
atheter ai introo ced by moeith and advaocea 


IM ^ ew^jham, la order to drtenmiw krtin 
erf the araitcenoda couU It 

prob^Ia t ie hepe tiat a thrtwl ewU W htroj^ 

ttto t^ tteeaat^ Howerer the catirtet rmnrd 
fm th* ewad in tie cheat The prtrr-ic^ 
leedsnu ere reduced I three-qoartm erf o ewner 
ejery Wwra. a»d rertrtlutfc«nrf the trrdatt bt« 

***.*^^'i« «nd «u Iherebr pr^eated. 0« ti« 
, « «ay foflowiDj cperaiioa, and oe ibe cpth d» 
foDowl^ the lartroatoTOy the cWU renniUtri 
lhn«lh tie nouti appittidmalflT oee-qoatirr erf aa 
ounce of the fonnnU that bad Wrn yirtn by tV 
gaatrauany tube, ThI* iivlfli dcmooatTtlfd the 
pater»^ erf the ham erf the caoplufaa. Oa tie 
fcrfkrafa>{ dar Uplodol waa aialn admmaterrd by 
moalh and the opaque sednm aa aeea 1 paw 

down to the ite orf the anaatooKiidi TW l^rfedcrf 

then deviated to the left and pajard doanwird fat 
the ttooach. \ hpiodot «u im b tie eiin 
prfranl wtwad. Froes ihh otMcrradon ft appeurd 
that lie esephattal hatsU had breMne dem b 
artrttulary blatxA bealinx- The tbetade 
waa packed daBr Ith airrow atrip of paw and 
maa ewapietefy ieafed 1 mootbr after opeiatjoo 
Feetfinp bv moalh wvrt aUrted oa tW ^t 
pcatopmdTe day Tie didd eagrriy looV eihac 
ccetiameta of water rrtiy hocra by Booth Oa 
tie foOoalAi day the feronp am bortaed to s 
cdUc uaulijjdtu orf water every hew Tim 
daya later when lie do)d eraruied, p* cocld be 
benrd (ujlfif frcB the infant tmth. Afcestla 
maa IbQ rtarted by sooth, and the noontefthe 
feedlap waa graraDy Incrraaed. Oolit ths 
period erf bereaaed feeib^ by booiK, the freduw 
tirowfb the fannwteoy tabe ere riovdtaneeojh 
reduerd RoentteoagrapUc and ro«tpao"erT«c 
eraialnatica* erf ih* etephafoa were made th lie 
«e orf mpr eo ibe 38th poatcperatiTe day The 
rvprpaa^dow t poiat t appraxienlefr tie 
janetto erf ih* epper and nlddie tbrd* <rf the 
caophagoi bera Uim waa tera po eary hedtawo erf 
the epaqoa mutsTC. The upper part erf the ewpia 
win aa ajoderately dilated. The patient waa then 
led a «»«n asoont erf foemla and aa tbe mOh auaed 
with the ropr thomirtarert doa bt theib*rtJ 
oopbapa. A saried narroatni waa wewat t lie 
•ll <rf (be Daftofnaai* here the hi mm erf the 
eaephajw deviated t the left and prwttrwely There 
aa. b^eaer no rvtdence of leahage. Roe ayiw - 
pasa were made imioecBatciy ferfJoain* the 
*cegH obaerrabco od aD tie epaqt miitirre had 
paaard into tie itcosach at tie tone tie fibs ere 
made The palroatomy feedinp wm dneoetooed 
oa tie 37th day aa the Infant *aa aWe to Ul aU 
tbe neceaaary fevdnip by moath TW pHroat^ 
tube waa i cinove d cm tbe 4td poeUv^raiived^ 
od the patroatoenr «nd aa ctoprfetdy heaJed 
»eeh later (Fig 5) , , 

Tbe infant eight deertaaed from • *« 


aonncesoii .nMrf^. w 

ooncet danng lie 4li weei erf ho^rfubaapep 
Dniing the ylh aeet, the eight bep t wartjt 
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Fig 6 Roentgenographic eiaminatioa following the ingestion of nigar 4 months 
after operabon The upper porbon of the esophagus is moderately dilated, and a short 
narrow stncture 13 present at the site of the anastomosis as a result of heahng by second 
intenbon The lumen of the esophagus in the region of the stncture has a pronounced 
cork-screw curve, as seen in the frontal projecbon 



Fig 7 Roentgenographic exammabon iiH months after operabon There is no 
dilatabon of the upper porbon of the esophagus The lumen of the esophagus at the 
level of the stncture is larger than in Figure 6 and is considerably less curved. 


wd at 6 months, the infant weighed 12 pounds and 
2 ounces At 11^ months, the time of this report, 
the weight is 17 pounds Dunng the 3d and 4th 
nionths after operation, the feedings consisted of a 
formula of evaporated milk, 50 per cent Karo syrup 
hnd water Dunng the sth month, cereal (Pablum) 
was started by mouth and has been continued to 
date The patient is now receiving a cooked cereal 
hvice daily m addition to strained vegetables and 
fruits 

The feedings have often been accompanied by an 
accumulation of mucus in the pharynx and upper 
^phagus, the mucus interfenng greatly with the 
ability to swallow These episodes occur several 
times weekly at irregular intervals and persist dunng 

entire feeding Usually at the succeeding feeding, 
the mucus is not noticed, but the tendency for mucus 
accumulations is stnkingly increased dunng an 


upper respiratory infection To counteract this 
tendency, the infant has been given small sips of 
water pnor to each feeding with benefiaal effects 
For a penod of several months atropine sulfate (i 
drop of a I 2000 solution) was given twice daily to 
dry up the pharjmgeal secretions The atropine 
sulfate proved helpful at first, but later it became 
less effectual and was discontinued The episodes of 
mucus accumulation are becoming less frequent 
although, when present, they occur at each feeding 
during an entire dav Repeated roentgenoscopic 
and roentgenographic observabons have shown a 
persistence of the stncture at the site of the anasto- 
mosis (Fig 6), but the more recent observations 
show less delaj in the passage of the opaque meal at 
the site of the stncture Likeivise there has been a 
gradual decrease in the degree of dilatation of the 
esophagus above the stncture and at the present 


678 


SURGERY G\'VECOLOGTt AST) OBSTETRICS 



8 TVtofntpb of KUDik* tltfT 

apeniiwu 


Uffle tEm U no Uraiof al tb« pper aophtfn 
<rt7) TSe Irirtttit ho%rr«t a*a&l«Uf tjjtil 
•o that it u bdlcTrd dat cabamcst dIUtatiia vfD 
be ad^ble- 


puuapEMmx cD’rtiDEiAnoy* 
DUpifjn Tbc pr esen o; 0/ ewphagctJ ob- 
•Iructjon u rwdD> suspected from the t)Tic*l 
history of insbllih to swmlkrw floids and of 
attacks of choking d)ipoea, and cyaoosis 
during the attetnpled ingestion of fluula. 
F-iamtoation reN-eals lotemuttent accumuU 
tions 0/ cotuidcTttble mocui In the pharj-nx. 
The reipfratiooa mat be partial)}' o^ructed 
when cicoaii'e amounts of secrctxms are 
present In the phar^-ru, or If secretions ha\T 
gained enlrance into the tracbeobroechial 
tree. A pcmllsT diagoosii of esophageal ob- 
struction u made b} njcntgenofogic cxamln a 
Don with an opaque medium orb} themabiHt} 


to pass a catheter into the stomsch. In the 
presence of a complete e^ophafral oUtnjc 
^ the cmteDce of a tracheoewberaJ 

fisloU U rndkated bMhe presence cf irar^ 
or dlsteotioo of the upper abdomen c© 4 ,tb 
calesaminattooandb} the \-i>iurtatk>a(^tir 
m the stomach on roentgeootojriceiaraniat Ion 
The (hagnods of atresia of the esophagus ah h 

tracheoesophageal fistula can also be made hr 
eodoscopK eaammatkm of tbc esophagus sjvl 
trachea, as perfonoed bv Tucker and Pctvfer 
grass, and Shaw (14) ‘Jhaw tl-i cnifined 
eodoscopj for the reirwiaJ of rcltiwd Icmua 
In the tracheobronchial tree and In the ofper 
esophageal segroenL Shaw advises that nre 
operative bronchoscorac exandnatlon be dene 
In aO cases to detctTnlnc the tepc of anoculv 
but to dale we beltevT that troochovopr L 
ootoecesiar) toestabliJi the diagnokucicrnt 
posdWr Id those owes without air b the 
stomach. Also we haNT not empJoiTd bran 
choscopic maunaticn as wt hs\t frit that it 
rarries certain risks in newborn bfaotv 
R*euJ{m»frtfkie ttntrmat 

trahUtty A lit^d ridio-opaqoe tnater^ b 
used to determine the lerri of obslmctJon of 
the iiPpcT esotJiageal segmeiit lohad oO 
■bouid be emproyed instead of a banum US' 
pensiOQ. as the barium mai cau*e senoas 
pnlnsonar} complksUoos If It guns eolraar 
Into the bronchi Tbc iodised o 3 Is tdaunis- 
tered under roeotgeTxisco]ic control as it b 
advisable to limit the amount of 03 10 that h 
will not oi'erflow Into the trachea. \t the 


coDdosion of the roentgen examination the 
retalDcd oil m tfic upper raophageil segment 
is aspirated throogh a catheter that b btro- 
daced for this purpose The Hind end of the 
dilated upper esophageal segment U ttuiall 
found at alr.'el beta e ea the i< and id dorsal 
vertebrae \a seen floorotcopfeaD) tbeopper 
csopbageaJ segment Is not a fixed stroctare 
but undergoes a x’ertlaU excursioo during 
reipfratioo I>uriTig Inspiration the upper *eg 
Bieol dcKeods to a kwr lexel than on 07* 
ratioa. The ajnpJrtode 0/ the excurwon « 
augmented tn crxing and deep breathing and 
max be as much as the height of * rtonal 
ertebrae Roeolgcnoscopc ciaminition te 
Dishes a more accurate roeam of detcrroi Dicg 
the length of tbc upper segment than doc* 
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rig 9 The drawings illustrate the tj^ie of anomalies that ha\e been encountered 
in 8 of the 15 cases in which the diameter of the lower segment could be determined 
at operation a, Air is present in the stomach indicating the presence of a tracheo- 
esophageal fistula The tw 0 esophageal segments are separated from one another, 
but the diameter of the lower segment is ample for an anastomosis Three cases b, 
Same as drawang a, eacept that partial muscular continuit> exists between the two 
sements Two cases c, The lower segment is contracted for a variable distance 
below Its attachment to the trachea Three cases In 2 of tliese cases air was not 
present in the stomach (as illustrated) In i of the 2 cases the lower segment 
w-as too narrow to permit an anastomosis to be made, in the other case an anas 
tomosis was possible after dilatation of the contracted lower sement dunng opera- 
tion (see Tig 10) In the third case, tlie stomach was distended with air (not illus 
trated), but the diameter of the lower segment was too narrow for an anastomosis 


roentgenographic examination If one consid- 
ers the possibhty of operative correction from 
a study of the films alone, the fact that the 
upper segment occupies a high position, as 
seen in the films, is not necessarily a contra- 
indication to surgical reconstruction Thus 
in one of our cases, the roentgenograms re- 
vealed the upper segment to be situated 
higher than usual It apparently extended 
only as low as the ist dorsal vertebra At 
operation, however, the upper segment was 
found to extend even lower than usual In 
this case, the tip of the upper segment over- 
lapped the lower segment at a level slightly 
above the bifurcation of the trachea, and the 
ti\o segments were attached to one another by 
a partial continuity of their muscle coats This 
partial continuity of the musculature of the 
two segments has been noted in another of the 
9 cases that have been surgically explored In 
the latter instance the upper segment had a 
low position (4th dorsal), as seen in the 
preoperative roentgenograms 
The presence of air m the stomach is 
indicative of a communication between the 
trachea and the lower esophageal segment 
Although the failure to xnsuahze air in the 
stomach suggests the absence of a tracheo- 


esophageal fistula, this fact is not necessarily 
true In 2 of the 3 cases in which air was not 
seen in the stomach by roentgenologic exam- 
ination (Cases 12, 14, and 15), an unusually 
small communication was found to exist 
between the trachea and a narrow lower 
esophagus at operation After dilatation of 
the greatly contracted lower segment durmg 
operation in i of the 2 cases (Case 12), it was 
possible to perform a technically satisfactory 
anastomosis (Fig 10) between the two seg- 
ments In the other case (Case 15) the lower 
segment was too small to allow dilatation, and 
no attempt was made to perform an anasto- 
mosis In the 3d case (Case 14) the exact 
findings are not known as the infant died 
without operation and an autopsy was refused 
Ttnte of operation The operative correction 
of a tracheoesophageal fistula is not a proce- 
dure of the utmost emergency The time at 
which the operation is undertaken is of 
secondary importance to the general condition 
of the patient The operation should not be 
delayed unnecessarily, inasmuch as the earlier 
it IS done, the shorter is the opjxirtunity for 
the development of pneumoma from the 
aspiration of pharyngeal secretions It is 
adxnsable, however, that the operation should 
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^TQ (7) In 1941 in his mort wcent 
trtlde Intemiplioo of the 

e»opliafui b> a direct ejtrapietmd attack 
upon the fi*tuloui communication with the 
trachea luitead of Intemiption of the tower 
c*ophacu5 at lu Junction with the atomach, 
inawnach as the obatmetkm of tl* esophagna 
at its lower ie\-c] doe* not allow for drainage 
from the tower »egmeot except into the 
trachea. In hU most recent patient, he 
performed a 3 etage pcoceduie M tW first 
ftage (Isovertibcf 1939) a prehmlnary gaa- 
trostodj wa* made. After rrtr ove r ) from 
operation the comm tm lea ttoo with tlw ira 
chea was ligated extrapJcirraliy At the third 
stage the upper esophum was tDobtOaed and 
brought to the skin surface to focm a cervical 
eaophagostomy Tbt patlmt who was alnx 
and w^ 18 months foUowiog the first open 
tion is the only socceatful case to dale b> the 
indirtet ap^woach- Leren expects, at aome 
future time to construct an antethoradc 
esophagus to establish the coadninty of the 
gastrointestinal tract. 

The disadvantage of the indirect 
procedurei is thst they do not attack the 
problem directlT and tftat the infant Is ctill 
unahL* to fwaltow unleu an antethoradc 
esophagus is cooitracted by a skin-Uaed tube 
or onlesB the cervical csopfaagostomy and the 
gastrostomy are connected with a rubber tube 
The indirect type of cqwratioti, however Is 
recommended W Leven and Carter as offering 
a safer approach to the problem than does a 
single st^ extrapleural reconstruetton of the 
esophagus. Carter also bdievef that his 
method provide* an ideal type erf gas tr o s tomy 
tube and that the distance betw^ the two 
esophageal stomas is short ao that they oonld 
be rcadflj Joi**! 

The direct opersiton with extrapleural cto- 
sorc of the fistula and sbnoltaneoos pninair 
anastomosis of the esophageal segmenla » 
favoced by Shaw (14) SamiOT L a it ma n and 
tte author* provided the anomaly » such that 
an anastomosis is possible. Our experience to 
a «Tni1] number oi cue* snggests that this 
type of operation can be done in most In 
The first reported erperation of this 

r wis described by Shaw (14) in 1939, who 
quote* a personal communlcattoD from 


Samson devrfbin* a ca.w in which the tame 
technique wu otipto\T<L 

subseqoenlK hu reported 4 patieou oper^ 
OQ by thi techniqoe to 1936 tad 1917 ft h 
believed thst the first of Lamnia scawsrrnr 
sent* the first applkitioo of the frhiripie of 
cxtispfeural ctosorc of the fistula ewaUned 
srith prfmsrv anastorootit of the two seipaecu 
of the csoohagu*. •Uthough all of these pa 
tlentJ (bed unfortunate circBmUaoce* coo 
trfboted to the death of a of the colieaU, la 
one of Lanm a n t patients who ^ed 9 dap 
postmortem examination suggested thitckath 
wu due loWj to oNerhydfitton with ihridi 
administered by a cootmuous lotriTeuci 
iniusKm There was 00 leakage of tlw austo- 
moris, and cultures of the wouod showed n 
growth. Shaw's patient died of a transfeufan 
reaciloc oc the iith postopcratlTt day The 
esophageal anastomosis had been msde otct 
a No 8F catheter Postmortmexandnattoo 
showed that the anastessosed esophagrti seg 
ocDU had separated for a dutaace of ij 
mnCrpeters, and the catheter could be seee 
hdog to a DonepflbeiUed tract coashttog 0/ 
rranulatloc Uste. The esophageal opeobg 
uiio the trachea was dosed and the ttuop 
wu buned m gramilatioQ time TlieTe vu 
as cxtcsiirre bdatefal pneumonia, and t«o 
bttBtchlectalic abscea^s were present to the 
Wt tower tobe 

Id a recent penooal cocnmnidcattoo ''haw 
(15) mentiotu a successfol cue of recomtroc 
Uoo 0/ the esophagus byr the direct operatioo. 
The padeot, who wu 7 months of age at the 
tloie of Shaw*! coramnnicattoa, wu operated 
opoo luhieijuent to the potient. presented to 
thi* article Shaw neffocmed a gastrortocoy 
on the 5th da\ following correetton of lie 
toomaly u diffiniltle* were eocDuotered In 
feeding the patient by mouth. The ^isticrs- 
tncny also altowed retrograde diUuuom of 
Ito: esophagus to be ckroe at freqoent totervals- 

Our mte i e s t to the direct method of allaci- 
wu stimulated by a persona] ctwummicatloo 
from Shaw (ry) to igjS desaibtog Ms firtt 
case Pnor to our knowledge of this cw i 
patlenU bad been operated on to this bcnptrf 
lot a gasirostoiBy wu perfocmed aadtotw 
3d case the canfioc porttoo of tbo tUupacn 

TU Ugated and a gastrostomy wu made A 
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4th case, a premature infant, was not operated 
upon, as the patient died 27 hours after birth, 
and diagnosis was not made until postmortem 
In the period of 3^^ 3'ears smce Shaw’s 
commumcation m 1938, ii patients have been 
admitted to the Umversity of Alichigan 
Hospital with congenital atresia of the esopha- 
gus, a tracheoesophageal fistula being present 
m all except possibly i case Two patients 
were not operated on because of prematurity 
and poor general condition, and both patients 
died within 24 hours after admission In 7 of 
the 9 remaimng cases, for whom an intrathor- 
aac exploration was performed, operation was 
done with the intention of establishing con- 
tinuity of the esophagus Ligation of the 
fistula and an anastomosis of the esophageal 
segments were accomphshed in 5 cases, and 
was successful m i case The 2 cases for which 
an anastomosis was not contemplated are as 
follows (i) the extrapleural operation m Case 
7 was Imiited to hgation of the fistulous 
commumcation, and a gastrostomy was done 
for feedmg The anatomical findings, 1 e , a 
normal size lower segment with an overlap of 
the two segments, were ideal for the perform- 
ance of an anastomosis, but it was not 
attempted because of the discouragement 
resulting from the death of the 2 preceding 
cases m which an anastomosis had been done, 
(2) a gastrostomy was done m Case 15 as no 
air was present in the stomach The gastros- 
tomy feedings were regurgitated mto the 
trachea, thereby demonstrating the patency 
of the lower segment An extrapleural explora- 
tion of the anomaly was undertaken The 
diameter of the contracted lower segment was 
too narrow to permit an anastomosis to be 
made, and the lower segment was ligated We 
now beheve that an extrapleural operation 
should be done as the primary operation, even 
when air is not present in the stomach, as an 
exploratory operation furmshes the decidmg 
information that is necessary to determine 
whether an anastomosis is possible or whether 
the distal segment should be ligated and a 
gastrostomy done The findmgs and method 
of treatment of the 15 cases observed m this 
hospital are charted m Table I The result in 
all cases has been fatal except m the one 
desenbed m detail m this report 


Anesthesia Provision should be made m 
advance of operation for the admmistration of 
positive pressure by the anesthetic gases or 
oxygen in the event that the pleural cavity is 
inadvertently opened A face mask of suffi- 
aently small size to fit air-tight over the m- 
fant’s mouth and nose should be available for 
this purpose Local anesthesia with yi per 
cent metycaine hydrochloride is used until 
separation of the parietal pleura is begun, 
when light ether anesthesia by the ^op 
method is started If the extrapleural separa- 
tion IS done under local anesthesia, the strammg 
of the infant may cause a tear of the parietal 
pleura by foremg it against the exposed ends 
of the ribs laterally Quiet breathing obtained 
b)' general anesthesia enables the exposure of 
the mediastmum with an illuminated, spatula 
type of retractor to be mamtained more 
easily than when local anesthesia alone is 
used The absence of crymg and strammg is 
essential m allowing the anastomosis to be 
made satisfactorily The advantage of ether 
anesthesia is particularly well lUustrated in 
the case desenbed m this article During an 
attempt to perform the anastomosis under 
local anesthesia, the two esophageal ends were 
pulled widely apart whenever the infant 
strained or attempted to swallow After 
satisfactory relaxation had been obtamed 
with ether anesthesia, the esophageal ends 
were readily approximated without tension 
upon the suture line 

Technique The patient is placed m the 
lateral position and securely strapped to a 
frame Heat is apphed with hot water bottles 
to prevent chilhng A left vertical parascapular 
mcision IS made from the level of the second 
to the seventh nbs Hemostasis is carefully 
obtamed, as a small total amount of blood 
loss IS relatively great for a newborn infant 
The trapezius and rhomboideus major muscles 
are incised, and the sacrospmahs muscle is 
retracted mesially In our earher cases, short 
lengths (i to 2 cm ) of the second to sixth nbs 
mclusive were resected adjacent to them 
transverse processes, which were shortened 
A perforation of the panetal pleura occurred 
m at least 1 and possibly 2 cases due to the 
panetal pleura bemg forced against the lateral 
ends of the nbs dunng straining, and m spite 
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of the fact that the nb ends had been made 
smooth m order to lessen the chance of this 
comphcation We now resect longer lengths 
(4 to 5 cm ) of the second to fifth nbs inclu- 
sive, removing the nbs back to their trans- 
verse processes In the last 5 cases perforation 
of the pleura has occurred in only i case The 
importance of avoiding an opening of the 
panetal pleura cannot be overstrfessed In the 
one patient for whom an intrapleural opera- 
tion was mtentionally done, and m another 
pabent m whom the panetal pleura was torn 
dunng operation, the complication of a pneu- 
mothorax, even Hiough controlled by positive 
pressure, added greatly to the respiratory 
embarrassment during the operation and was 
a contnbutory cause of death An opemng of 
the panetal pleura is particularly senous in 
infants because the respiratory reserve is only 
shghtly greater than the tidal air requirements 
In another patient in whom the panetal pleura 
was tom durmg operation, air-tight dramage 
of the pleural cavity was required at the 
conclusion of the operation because the pleural 
rent could not be satisfactorily sutured 
The mtercostal muscles and nerves are next 
divided and the mtercostal vessels are doubly 
hgated and divided As the panetal pleura can 
be mjured easily durmg this part of the 
operation, the penosteum is mcised vertically 
after it has been separated from the paneti 
pleura The extrapleural separation is carried 
out slowly with a small blunt dissector An 
illuminated retractor is useful m mamtaming 
the exposure The panetal pleura is freed out 
of the costovertebral gutter until the postenor 
mediastinum is reached One or more branches 
of the highest mtercostal vem may need to 
he ligated and divided m order to expose the 
posterior mediastmum The left subclavian 
artery is retracted forward and to the nght by 
the illuminated retractor 
The blmd upper end of the esophagus is 
usually readily found m the upper portion of 
the postenor mediastmum It is recognized 
hy the distmctive color and the vertical 
ihrection of its external musculature The 
diameter of the upper segment is usually 
about 1 5 centimeters If the upper segment 
js not identified promptly, a catheter should 
he introduced by mouth and advanced until 


the upper segment can be recognized by 
palpation of the catheter within it If the 
upper segment does not extend down to the 
level of the operative field, pressure can be 
made upon the catheter, thereby pushing the 
upper segment down to a level where it can 
be found The tip of the upper segment is 
secured with a tension suture 

The identification of the lower segment is 
often more difificult than the identification of 
the upper segment In order to gam adequate 
exposure of the lower segment, the upper one 
or two mtercostal arteries ansmg from the 
aorta should be doubly hgated and divided m 
order to allow the arch of the aorta to be 
displaced forward and downward The lower 
portion of the trachea is identified by palpa- 
tion of the tracheal cartilages The diameter 
of the lower segment, unless contracted, is 
usually about 6 millimeters or approximately 
one-half the diameter of the upper segment 
When the lower segment arises from the 
trachea at a distance of i to i 5 centimeters 
above the carma, recognition of the lower 
segment is accomphshed without difliculty^ 
The longitudmal musculature of the esopha- 
gus again aids m identification, although the 
membranous postenor wall of the trachea 
possesses a siimlar appearance which may be 
misleadmg 

The separation of the lower segment from 
the trachea is begun at a pomt about i centi- 
meter below the fistulous communication A 
nght-angled hemostat with a blunt tip is a 
convement mstrument for this purpose The 
anterior wall of the lower segment is more 
firmly attached to the postenor waU of the 
trachea than is the case with the uppier seg- 
ment The cleavage plane between the lower 
segment and the trachea may be difficult to 
develop, although m our cases it has always 
been possible to do so by blunt dissecPon As 
soon as the mstrument has been passed com- 
pletely around the lower segment, a tape is 
placed around it in order to provide tension, so 
that the dissection can then be earned upward 
to the fistulous commumcation The diam- 
eter of the lower segment should be carefully 
estimated A very' narrow lower segment (3 to 
4 mm ) may require that an anastomosis 
should not be attempted, but that the fistula 
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•bcmld be ligated A ga*tro*t«ny and cervfcml 
ewphagostoray Trould then be perfocroed at 
lobsequent operatloo*. In oar caaet a con- 
tracted Icrwcr aeginenl haj been a greater 
obaUcJc to the performance of an anaatociK^ 
than bu the distance of •eparathm of the two 
aegEoenta. 


Uowre of the fistula Ii roost readD) 
accomphsbcd by a iinglo £\k Dfatnrc placed 
around the c»o|diagus and (Jed as dose to (he 
trachea as poilbJe In orw case the lower 
■jgment waa Indeed altnoit flush wrih the 
trachea, and the fistolotts commuoicatloa was 
dcacd with Interrupted sutures of plasUc «nv 
An air tight dosore was not obtiuoed and the 
dosore was a more difficult proce du re thsn 
when a tui^^e Ugitore had been used. A 
tensloQ suture Is placed in the wall of the 
distal ae gmenl wU^ Is then divided dose to 
the hgatore. The lumen b < 3 csnsed whh a 
mBd antiseptic solctloo Packing off of (be 
operattve wound with gao.te has not proved 
satisfactory becsuxse of the limited cspofure 
The teosicrn suture in the wall of the upper 
esophagus U held taut and (he blind coa b 
opened to ipproximaldy the same dUmeter as 
tMt of the lower segment 
The anastomosb U usually constructed in 
two layers with Interrupted sutures of plastic 
tflk on baby Emmet oeedles. ApproihBitely 6 
or 7 sutures that Include au coats of the 
esophagus are placed In the first row A 
second IsjTT of In verting sutures indudes oolj 
the mustularb and the sab mu co i a The 
mastomoals was msAe erver a small T tube in 
sofourcaaes. In another case the anastomo- 
sb was made orer a catheter Introduced 
through the wound, one end bang advarxrd 
Into the upper *grncnt and brought emt 
through the mouth, and the other end ad 
vanced Into the stomach. IMsen a T tube b 
used, the anastomosb U constructed with 
rnore ififficultj than without the tube The 
anastomoBi, DOwe\Tf U more readily deme 
over a catheter than without ooc If a cath 
tier Is used. It a removed after the anasto- 
iQoab has been completed, as the procnce of 
a catheter In the esophagus following opera 
Uoo Dot onl} causes an increased ttimnlation 
of phiiymgcaJ secretkms, but also tends to ob- 
itruct tl* esophagus at the bte of the anasto- 


moib. therebr alloming the ttavtiota list 
co^ In the upper esophagesl sctnwat to 
ipffi over Into the trachea. Fnrthermcrr hb 
beiltrved that beiEng b more sUbfactorr if a 
foreign bod> b not present within the eso- 
phageal hr men . A small soft rubber dram b 
placed in the tower angle of the Incbloo and 
advanced to the region of the aaajtnmorii, 
as to afford drainage In the event that bik 
age should occur Ctorore of the wound b 
began bv spproTlmatlDg the antenor endi of 
the Ifiterto^ rousdes to the under turfare 
of the saooipinalb raosde The exlricosliJ 
wound b dosed In lavcrs, the dosure bring 
made seturel)' around the dram to nrevent 
the sucking of air Into the extrapleural tforr 
The chest should be examined tnuned'alrij' 
following operatloo to be certain that a pneu- 
mothorax has not resulted frtan an omTcog 
nixed opening in the parietal pleura. 


porrornAmT cowsDnancofs 

The infant should be kept to s [wone pai 
tkin to pm'tnt t>ie graviullcm of oral and 
pbaryngeal Mcrettons into the trachea. Ekn 
tlon of the foot of the bed b derirahle fw the 
SUM reaaoD and alio as a me as ure to counter 
act operative shock. The bod^ temperiinre 
shouid be recorded Imraedlatel ifter opera 
tioo Heat U applied If the temperature U 
nboomal. A continuous flow of origin 
admtobterrd bj a tent b routlnel) cmplojTd. 
Sop ^j ementary Inhalations of 5 per rent 
cadw-dtoxide and 95 per cent orvgen are 
used to iooease pulmonary veotflalion- A 
blood transfuskm is not given fanmediatriy 
after operation ujiJe<» it i orgeoUv required 
as it IS prelcrahle ihst the infant ihouU not be 
further disturbed in a Irmnsfodoo antn a 
period of a dsv oe roorr has clapwd Corietoe 
in frequent small doses b advisable to keep 
the lotant quiet and to prerent tension being 
dared npoo the inastorooris bj m'lng and 
■training Sulfonamide tbenpr b cooltoocd 
as a propbj'iaclk measure and a lultiUe 
ascori»c add Wood tovd b maintained br 
daQ) infections. 

Fluids cocsbtlng pdodpally of s I®’ 
dextrose are idnilmiteied bv lubc ptaneom 

Inlaikm Care should be tincfaed to j*rreot 

ovCTbydratwo and the amount of fluid* 
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should be considerably less than that ordi- 
nanly given to a normal infant Intravenous 
fluids, unless given in small quantities, tend 
to cause pulmonary edema and are best 
avoided A transfusion of whole blood or 
plasma should be given as a supportive 
measure when indicated to prevent the deple- 
tion of serum proteins that otherwise would 
occur The use of parenteral fluids is continued 
until an adequate formula can be given by 
mouth or until it is ascertained that a gastros- 
tomv Mill be needed because of leakage Unless 
there is evidence of leakage, fluids can be 
started by mouth several daj^s after operation 
The feedings should consist at first of a few 
drops of 5 per cent glucose If this is tolerated 
mthout choking, the amount is rapidly 
increased to 2 to 4 cubic centimeters at each 
feeding A diluted formula of similar amount 
IS then begun, and the feechngs are given slowly 
with a Breck feeder The amount of the 
formula, and later its consistencjq are con- 
stantly increased until a normal formula can 
be given 

Roentgen exammation of the esophagus 
should precede the administration of flmds by 
mouth The initial exammation is conven- 
iently carried out with a portable unit and 
should consist of a roentgenogram made 
immediately after the administration of a few 
drops of hpiodol by mouth Fluoroscopic 
exammation is more important than dm 
studies in determining the condition of the 
anastomosis, but a fluoroscopic exammation 
should not be undertaken until the infant’s 
general condition permits it to be done safely 
As the crjnng and struggling of the infant 
during a fluoroscopic examination place ten- 
'iion upon the anastomosis, the initial fluor- 
oscopi should preferabh not be attempted 
until ro or 12 daxs after operation Interval 
fluoroscopic examinations are particularh 
indicated m the subsequent management of 
the case, so as to determine if a probable 
stneture at the site of the anastomosis xxill 

require dilatation 


‘ihould a gaslrostomx be elected, it is 
preferable to defer the operation until a period 
uf at least 4 or 5 dax s has elapsed after closure 
uf the fistula, to alloxx the infant to recox cr 
from the effects of the first operation In i of 


our cases, in which the tracheoesophageal 
fistula was ligated and no attempt was made 
to perform an anastomosis, a gastrostomy was 
done immediatelx’’ at the conclusion of the 
extrapleural operation We realize now that 
the performance of the gastrostomx’’ imme- 
diately after the extrapleural operation was 
inadvisable as it subjected the patient to an 
unnecessary amount of surger} at one time 
The extrapleural drain should not be removed 
until it IS exndent that there is no leakage at 
the site of the anastomosis 
An important cause of death in patients 
with congenital atresia of the esophagus is 
bronchopneumonia resulting from a spilloxer 
of phanmgeal secretions into the tracheo- 
bronchial tree Accordingly , efforts should be 
directed toward maintaining the pharynx and 
tracheobronchial tree constantly free of secre- 
tions, and frequent observations should be 
made to detect the presence of secretions as 
soon as they occur Particular attention 
should be paid to the character of the respira- 
tions by listening with a stethescope placed 
close to the patient’s mouth Intermittent 
pharjmgeal suction is indicated as soon as 
pharyngeal secretions are exndent The onset 
of bronchial secretions is first recognized by 
the presence of rhonchi and xxheezes AMien 
the phx'sical signs of bronchial secretions are 
noted m one lung, hypcrx'entilation xnth 
carbon dioxide-oxygen inhalations should be 
administered xxnth the patient lymig on the 
contralateral side Should the secretions per- 
sist, an effort should be made to dislodge them 
bv cnnng or by coughing, the latter being 
induced by the application of pharxngeal 
suction xxith an aspirating catheter In the 
extent that bronclual secretions cannot be 
cleared bx these measures, bronchoscopx may 
be needed for aspiration of the secretions As 
an earlx atelectasis or bronchopneumonia max 
escape clinical recognition, the chest should 
also be examined by roentgenograms at dailx 
intcrx als during the first sex eral jxistopcratix c 
daxs Furthermore, a pleural effusion of 
suflicient amount to require thoracentesis may 
occur on the opcratixc side as a result of the 
extrapleural operation The amount of the 
fluid can lx;st lie determined by roentgeno- 
grams 
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The turgicid]}' Ideal plan for the c^rmrtloa 
of coogetotal atresia of the esoptagos srith 
trachrowphageal fiitoU U t recooftructkin 
o( the cootloaity of the esophagoa bf an 
extrapleural U^kiq of the oatula and an 
end to-eod anastocwcia of the eiorihagca! 
tegEDCOU. The hrat ttxxmful cate of reelin' 
atruetkm of the esophagus bj thk plan b 
prescnled. The factor! pertaining to opera 
the conection of the anomal) and experiencea 
tn a series of 15 cases are daruned. 
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and MILNOR FREELAND, Ph D , Chicago, Illinois 


I N World War I, the mortahty rate (lo) m 
patients readung the operating room 
with a perforation of an abdominal vis- 
cus was 50 per cent or more Early 
deaths were due to hemorrhage and shock In 
those dymg a few hours later, peritomtis 
played a major r61e 

Durmg the past few years a marked change 
has taken place m the treatment of infections, 
namely, the use of chemotherapy m the form 
of sulfonamide drugs In pneumonia, the fre- 
quency of parenteral sulfonamide dosage nec- 
essary to maintain adequate blood concentra- 
tion IS well understood While most surgeons 
use one or another of the sulfonamide drugs 
when deahng with a potential pentoneal con- 
tamination or an established pentomtis, it 
seems to us that the attainment of an ade- 
quate concentration over a period of tune is 
not clearly understood Certainly with the 
necessity for treating a great number of per- 
forating mjunes of the abdomen m war, the 
several methods for rapid establishment of an 
adequate mtrapentoneal concentration of one 
of these drugs, and of equal importance, the 
necessity of mamtaimng it, should be under- 
stood by all 

Saduck, Black, and Seymour gave 4 grams 
(0 06 per kilogram) of siifathiazole per os to 
adults and found that the maximum concen- 
tration m the blood was reached after 3 hours 
and that it had fallen off greatly after 6 hours 
Haag and his co-workers have shown that m 
'fogs It takes 2 to 4 hours to reach maximum 
blood concentration after oral administration 
rif sulfanilamide, sulfathiazole, and sulfa- 
Pyndme, and this level is maintamed for 2 to 
4 hours With a dose of 100 milligrams per 
kilogram of sulfathiazole, on an empty 


From the Surgical Service Presbyterian Hospital and the 
'•tiiversitj of Illinois College of Medidne. 


stomach and without pentomtis, they found 
that the blood concentration reached 4 imlh- 
grams per cent after 3 hours and maintamed 
this level for 3 hours before faUmg This dose 
would be equivalent to 6 8 grams m a 150 
pound man Long advises the oral admmis- 
tration of 2 to 4 grams of sulfanilamide at the 
time of an mjury We understand that the 
Army recommends 6 grams bjr mouth 

In early pentomtis, we shall show the time 
necessary to estabhsh adequate blood and 
mtrapentoneal concentration of vanous sulfo- 
namides after adrmmstration by mouth, mtra- 
venous mjection, implantation of crystals into 
the abdomen, and mjection of sulfonamides 
mtrapentoneaUy In our experunents we pro- 
duced pentomtis in 75 dogs, 716 detenmna- 
tions of sulfonamide concentrations m heart 
blood and peritoneal flmd were made 

Sulfanilamide by mouth m early pentomtis 
did not produce adequate blood and pentoneal 
fluid concentrations in dogs Under sodium 
nembutal anesthesia, we made a i centimeter 
transverse mcision m the colon of dogs and 
dropped the bowel back mto the pentoneal 
cavity This was done m 3 ammals One hour 
later by gavage we gave sulfandarmde equal to 
a human dose of 6 5 grams to 2 dogs and to 20 
grams to i animal (Fig i, slide 48) The 
maximum pentoneal flmd concentration was 
not reached until 2 to 4 hours later and then it 
was inadequate 

Common practice is to pour sulfamlatmde, 
sulfathiazole, or other sulfonamide powders 
mto the abdomen at the time of operation for 
perforation In war, this is apt to be many 
hours after the injury The following experi- 
ments w’ere made to determine the best way 
to establish an early, high sulfonamide level m 
the peritoneum before pentomtis is estabhshed 
—preferably done at the first dressing station 
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Fn u S)Ui4S,de(,*«E(bt 6p««Bd(. CiloabfcrT' 
ODCertrUlM 


'HCT.' 

tftiT tb* drox wu |lr^ 


V. iihla 15 to 30 mlnnlej after wlirtVoM of 
•odhnn nUathiuolc are ghfo rafWlj by veto 
wc foand that there vill be a high aaoceotra. 
tioo in the enidate of an eariv pcritodtii. 
Tha ffu detenolDed by the foilowing a* 
perimeoti. 

A abort todsioa vu made to the mlAhnt^ of 
the dog I abdomen. The oofon vai Identified 
aod an incMop i ceoUmeter tong vu made 
tranriiTrsdy through all Ujrra 0? the coloii. 
We <Ud Dot attempt to prevent cootamtoatloQ 
withfecei. The open bowd wu dropped back 
Into the a bdomhil cavity the abdotnuul 
wiH waa tightly doa^ with totemjpted 
throijfh'and-thfQUgh futorea. AD blood for 
calfonamkto deternuoation vu drawn fnn 
the heart by punctcere with a long needle 
Perltooeal Add wv aspirated by tosertiag a 
sterOeglasa catheter between the fdtebea. An 
aaepto lyrtoge a nppt l e d the anctkicL The riroc 
of admimstratton aod withdrawal of all dmgt 
aod aampfea waa noted. Fifteen mtoatea to i 
hour after the abdomen waa doicd a 10 per 




centacJntionofaodlamauliathiaioJe ei.5pma 
per 10 pound* weight, waa given Inlra\eDOu»- 
ly. rapiil> The colon tojory waa eVsed 3 to 
4 hour! later 

In 6 animals, therapentic coocentratkau to 
blood and peritoneal exodate were preaent >5 
hocr after admtoJatratioa by veto, nwri 


peobc cooerntratiom were mamtatoed for jJ > 
bcnin to qite of dHatton b> 500 abac c»U> 
meten of pb>uologJca] aalt aolotloQ gtoto by 
vdn o\tr a 4 boor period itarting bom 
after the drag waa (Fig s 
lo IS otbm aniirah, the aaae pr o o sJ are 
via loDowed except thatnoflsldwufrTTnby 
veto. Fewer delemioatbos were ma^ The 
aarae thennentk Jeveli were retched hot tbrr 
seemed to uU leas raddly 
In order to detenntoe the diect of a tUoag 
irritant on pentoocal sul/ooamide CDoraUra 
Uon, we iD^ecled so cubic ccntimelen of 25 
per cent turpealinc erauluon into the per 
itooeal cavity thro ug h a hTpodennie needk to 
j dogs, ho colon tojary waa made, nitns 
infante* after the turpenttoe waa (needed, a 
10 per cent adotion of aodjam aulfathiuok 
o 5 gram per 10 poosds, wt* rapidly tojcctfd 
to vrra. Fl/teen minutes after the admimitra 
tkm of the drug the concentration to the 
pentooeil exodate wai 19 to aa mSUmnn per 
cent to each animal (Fig 3 aCde 59) Thw 
■fitmali were given totra^TOJO* physiblc^ica) 


aaH adotion. 

These experiments show that daring a rapid 
oatpoonng of peritoneal exudate if the Wood 
coocentration of fuUonanude ia htgh, the con 
ceotiallon to the peritoneal fluid can be raised 
to therapeutic levels within 15 minutes. 

Wt ha\T found that ai the hiood levri fell 
the p e ri too^ coocrntratloo la^^cd. The 
peritoneal fluid apparently acted as a rcsen-oto 


GILCHRIST ET AL TRAUMATIC PERITONITIS 


6qi 


'- 0 -' 


HI 




1 



1 








■ 

1 



















vm 




1 



1 








I 

1 



















HI 




1 



1 









1 



















mM 




1 



1 









1 



















in 




1 












1 



















HM 




1 












1 



















HI 




1 












1 



















Mi 




1 












1 



















Nil 




1 












1 



















■iP 




1 












1 



















fill 




1 












1 



















im 




■ 












■ 



















lin 




■ 












■ 



















nil 




1 












1 



















liM 




1 












1 



















ill 




1 












1 



















lii 




1 












1 



















iP* 



1 












1 



















MMI 



1 












1 




















1 



1 












1 



















ii 

1 



1 












1 



















BN 




■ 












1 



















!!■ 

■ 



1 












1 



















BN 

5 



1 












1 



















NN 




1 












1 



















BN 

■ 



1 












1 




















1 



■ 












1 



















BN 

■ 



1 












■ 



















BN 

II 



1 












1 



















B" 

a 



1 












1 



















Ml 




■ 












■ 



















Ml 




1 












■ 



















III 

II 



1 












■ 



















«■ 

g 



■ 












■ 









i 


1 





1 



11 

1 



■ 












■ 



















ii 

■ 



1 












1 



















m 

■ 



■ 




m 



imr 

tr 

w. 


s 






















Ml 

1 



1 





■ 


«3FPr.TT 


ii 



u 

iS 


2 


X 












IN 


■ 





I 







■ 



















5i 


1 


1 












1 





















1 


■ 












I 



















Si 


1 


1 












I 



















III 


K 


1 












1 









i 


1 








Ml 


N 


■ 












N 



















ni 


IN 


N 


8 

I 









1 



















II 


IN 


II 


■ 

M 









1 



















Is 


N 

H 

IN 

IN 

Im 

Im 

1 

1 


s 


1 

s 

'S 

m 


1 

25 


9 



s 


8 

8 


s 


8 

B! 







0 1 E S 

*♦-500 Qc. Intravm-^ 
5A.lt sol » 


“22 


Fig 4 Slide 41, (log, eight 17 pounds Colon injury nt o i s a m Sodium sulfa 
Ihiazolc crystals, o 85 gram, placid in the abdomen when colon injury was closed at 
M5 P m 


1 his corroborated the findings of Gregory, in 
pleural and ascitic fluids 
Similar experiments in dogs, m which the 
same dosage of intravenous sodium sulfa- 
Qiazme were used, showed toxic injuries to the 
^•raals This merits further study 
There is great difference of opinion as to the 
effect of plaang various powdered or crystal- 
fine sulfonamides m the peritoneal cavity 
Jackson and Coller found that there are fewer 
adhesions in experimental peritonitis after 


sulfanilamide crystals have been placed in the 
abdomen Other authors have given contrary 
reports Throckmorton says that in rats 
crj'stals placed mtraperitoneally give an in- 
creasing cellular reaction m the following 
order sulfanilanude, sulfathiazole, and suLfa- 
pyndine They saw no severe reaction with 
any one Sulfathiazole evidently took 3 to 5 
days to absorb Ryan and his co-workers say 
that sulfadiazine is more slowly absorbed than 
sulfanilamide Ambrose and Haag found 
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Bbde u, doK, Smadi. Cotoo hi^inr «t 

gxioun. Sodta nlCuUMoie, l(mtaai»c«]jic«eBtl< 
Mtm ot Mmk wurr vM UJectd kito tb* p*'^'^*** 
c*Tit7 bjr mfi« tod (Tzlefr U -n « m 

that in the DonnAl peritoonun loo mJTHjr tmt 
oi antali per kflorram fdaced hitrapertto' 
ncally gave Wood IcTrii after t taxm <rf 
tn U aj iU mkie 8 'ttdUijrarM per cent— thii 
diepped after j boon, enlfithiiwk 4 mHU 
graina per cent— thh annped after 4 boon 
and nlfapjTldme a 5 maJjgraini per cent— 
thb dropped after 7 boory. Sbnmacter and 
Haag and Speahnan found dmilar rerilts. 

Vtt found that aoJubte aulfonamkk cx^Ytals 
placed In the abdomen in cart) perltonlm pro- 
daces a high, immediate coocentraboa in the 
pentOQcal exudate The bk»d coocentrathm 
raptdh reaches then^ubc lerels, but falls 
after a to 4 bourv ibb vas shown In tbe 
foDo^nng mann er 

In 6 dogs, cokm injuriei wtie made as 
described prenouslv After a to 5 hours, 
lapafatoa\ was perfonned the injury chned, 
and o 5 iiram of sodium salfithiasole a>'stals 
per 10 rounds weight was placed In the abdo- 
men (I^ 4, slide 41) After ij mlmitei, the 
tonctTitraticm Vn tbe fcrtrt bkod was t safUi 
erams per cent Tbe peritooeil conceotralioa 
fcD to 31 milligrami per cent after hours, 
and at that time the blood concentration was 
4 mfllJgrams per cent Durinj this time the 
fnimaU rece i \Td normal salt solutloc Intra 
\njoialy In these 6 animals, the highest 
peritontal concentration was i 14a mll^raHts 
per cent and th*t ■nlmsJ had a m a rirn gm 
Uood concentration of 14 mflUgranis i*r cent. 


T^Wood coocentritJoa remained abare lo 
mffligrams per cent for only s honra. In the i 
otbeii, the blood coocentratfcm did not eo 
abo\-c TO m DU g n una per cent and waany h 
wasmnchbelow AHo/tlKsetnlmibrcceiTed 
intravenous salt aolnlJbo fanmediateh- tficr 
closure of the iojurv 

In a other anlnuli we uaed mlftnnawtA. 
oyatab compArabte to an 8 and 1 1 gram dae 
in an adult. The maihntim Wood cocccntra 
two did not go abo\t 10.6 mHUgrana pet crai. 
The periton^ concentralfcms »5 suUanDimtie 
were 8 j 4 mUEgtams per cent and jjyt' 
grams per cent after I hour ThesedDpibo 
rtcei \ -cd lnlra\Tnous flnW after operation. 

When aoluWe sulfonamides are piaced intra 
periloneaHy b an eaii> peritonitu, there b a 
rapid elrntdon of Wood coocentration ap- 
proacbinf therapeutic levels. Thb UDs below 
cmDhgTamspefcrntafteratoahours. When 
iotrmvtnois sdfonamlde his ben grin ia tbe 
preceding 6 bemra, cart mail be e n r eb ed to 
avoid sommatloo of dosage if aohiWe ciyiUb 
are later used btraperitooeally 

There b ooe other quick method of obtain- 
ing an adequate btraperitoneaJ coacentraliofl 
of oneof the rulfonamfdes- Thabthelnjec 
tloo of suspensions or solirtiom through tbe 
abdominal wall or wound of entrance. Itcu 
be done with little Onhoaiy care 

should poTvent the Injectiraof the fluid Into a 
vbcui. \Se made col^ injuries in 4 dogs, and 
3 hours later Injected sohitioos of so£nm 
snlfathiasWe into tbe peritoneal carity hr 
needle and syringe. In 1 tnlmiJi we Injected 
0.5 gram oi s^nm piliathiasotepeT lopounds 
bodywnght- With both a r percent and s 10 
per cent solotion, therapetflk coocentritlceis 
were maintained in the Wood for 3^4 btans 
and In the peritoneal fluid for 4}^ hew {Tif 
5 aUde 55 ) . 

la s odstt anlmalt the same pcoccdure wu 
carried out with 5 per cent solution of KxEpra 
sulfathiaaole i gram per 10 pounds bodv 
wdght Thb b dOTblc our usual dose In both 
■ntmaU the Wood coactntralioa was y mDD 
gramspercent after one hour (Fig 6 ijt(ie4b)- 
Thcfapeutic levcU were maintained for 7 
boars in both blood and pcntooeal flidd. 

If a solution of sodlom sulfsthbaoJe b in- 
jected into the peritooeal cavity before opera 
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Fig 6 Slide 46, dog, waght is pounds Colon injury at 9 20 a-m Sodium sul 
fathiazole, i $ grams m 30 cubic centimeters of sterile water, was mjected mto the 
peritoneal cavity by nei^e and syringe at 12 noon 


tion for traumatic peritonitis, an immediate 
lugh concentration is obtained The blood 
and pentoneal fluid concentrations fall below 
therapeutic levels after 3 to 4 hours if the 
usual dose is used If the dose is doubled, the 
blood concentration is high for 3 to 6 hours, 
and the mtrapentoneal concentration main- 
tains therapeutic levels for 7 hours 
We have shown that soluble sulfonamides 
placed mtrapentoneally m early peritomtis re- 
sult in a rapid elevation of blood and per- 
itoneal concentration and a rapid fall m con- 
centration after 3^^ hours We have found 
that the less soluble sulfathiazole crystals 
placed mtrapentoneally produce an imme- 
diate high concentration m the exudate This 
level IS mamtained for 24 to 48 hours Many 
samples of exudate stfll have visible crystals at 
48 hours When the exudate was centrifuged, 
the concentration of siflfathiazole m the super- 
natant flmd remamed high for at least 4 hours, 
but the concentraPons were less than those 
found in the same fluids before centnfuging 


We are not able to state whether the presence 
of undissolved crystals m the free flmd exerts 
any bactenostatic effect The blood concen- 
tration slowly rises to a peak 4 to 8 hours after 
admimstration It usually remains below 
therapeuPc levels 

In 5 dogs we placed o 5 gram of sulfa- 
thiazole crystals per 10 pounds weight, intra- 
peritoneally when closmg a 2 to 4 hour colon 
mjury (Fig 7, shde 72) In i animal the blood 
concentration gradually rose to 10 4 milli- 
grams per cent durmg 8 hours In another it 
rose to 7 8 milligrams per cent m 8 hours The 
3 dogs remammg had blood concentrations of 
o 9 miUigram per cent to 4 7 miUigrams per 
cent, the rise occurring m the same manner 

In another 3 dogs, a commercial preparaPon 
of finely divided crystals of sulfathiazole held 
m suspension was used (Fig 8, shde 73) In i 
the suspension was mjected mtrapentoneally 
through the abdommal wall by syrmge and 
needle i hour after the colon mjury In an- 
other, the suspension was mjected through a 
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citheter ptohed through the wound of en 
tnact I hour After coloa infury In the third 
the luipettiion wu pieced in the ebdotnen at 
thetlmeofdofureolthelolury Inthefir»(i 
the coku Isjoiy vu dosed s hours after the 
atgpemfao was injected. The blood cooccotra 
tkiu rose to about 5 mlUignutts per ceot after 
a bocn, and tended to maintain this krvel for 6 
to 8 boara. Tbe peritoneal concentraUoos re 
acmhled those teen with ordloary cryvtaU. 

AH anbrnW receiving Intraperitcoeal sulfa 
ciyitals did weQ and when Uled 
after a to 9 daji rery few adbesloai were 
found. 

As a CQutioh tbe ^^Tw dose of solfalhiixole 
crjitals was inserted through a liparototny 
indsioo witfwot bowd inJiiT> Esamlnitlon 4 
daji later showed no oentoocal readbo and 
DO fluid present Solfathlixole cr>-itali were 


found free in tbe abdomen. Walter and Cote 
(a an abstract of an onpubfished report used 
roJfaijljrine in the abdocnen. Six to 7 div* 
were required for cotnfietc ibaorptioo, Tte 
blood levd reached a In ^ ai^ 96 boors. 

In another a suspcosua of mkn>- 

tT>itals was Injected br needle without 
lapatotocny Five da^ uter cTsmlpirina 
abowed no trace of pentoaeal resctJocL Noee 
of the injected material was loimd. 

The use of this leu nlobte nlfonsmlde as 
an Intraperitoaeal drug will lessen the danger 
of fummatioQ with previously admnflstered 
IntraTcaous drug 

hare aocte bnman materia] In which the 
finfjbigs correspond to the results found in our 
t^Derfments. A jo year old male who bad a 
JO btrur attack of acute appeodidtls was 0^ 
crated upon and a diffuse purulent perhenius 
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was found The appendix was removed and 

7 5 grams of sodium sulfathiazole m 125 cubic 
centimeters of normal sahne was placed m the 
pentoneal cavity just before tight closure 
The blood concentration of the sodium sulfa- 
thiazole was 6 8 milhgrams pier cent after 30 
minutes and it was 6 5 milhgrams per cent 
^ter hours Only a trace was found after 
10 hours In 4 cases m which sulfamlamide 
was placed m the human abdomen at opera- 
tion, comparable doses bemg used, blood con- 
centrations were also found to be low after 

8 hours 

A man who had a colostomy developed per- 
itomtis Ten grams of sulfanilamide was 


placed m the peritoneal cavity around the 
colostomy Five and one-half hours later, the 
blood level was 2 6 milligrams per cent The 
next day he was given 5 grams of sodium 
sulfathiazole mtravenously over a 3 hour 
penod One-half hour after the administra- 
tion of the flmd and drug was stopped, the 
blood concentration was 9 5 milligr ams per 
cent, but 12!^ hours later, the blood concen- 
tration had fallen to 2 6 milligrams per cent 
A 48 year old man had a 3 day old general- 
i2;ed pieritonitis following the giving of an 
enema which ruptured a diverticulitis He 
was desperately U 1 (Fig 9, slide 51) An ab- 
dominal paracentesis was made and 450 cubic 
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Fig 9 Slide 51 Alan, weight 150 pounds, mth 73 hour old 
peritonitis Sodium sulfathiazole, 7 s grams in 150 cubic centi 
meters of stenle waiter, was given mtravcnouslj , rapidly 
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centimeter* of cJoudy fluid wu upfnUcd. 
One 4mJ one-quarter lioun Uter 7 5 grim* of 
•odhnn mlfithltiok mu given intrsTcnouily 
In 1 5 per cent lolution, npkflv One boor 
liter the blood CDoccntnlkm v** 14,6 mHU- 
gram* per cent and the pentoneil fluid 
ajpfratcd throng the pinccntetis opening 
hid % asocentntjon erf 8 3 inJDigrim* pet cent. 
This patient hid luge imormU of Int nveooQ* 
Sold and pUimt, but 7K boon alter the In 
jectioQ the bkiod and pentoneil owcentra 
tioo* were 10 milligram* per cent lie died 5 
hour* alter thi*. At po*tn»rtem, the per 
itoDdl fluid contained » pTW«tVilf»r4o cooceo- 
tration of 10,3 milligrani* per cent In 
animal*, ws have noticed a nmlUr flatnea* of 
the curve when death appronchei. 

COKCLTTfKrri 

SuIfanHainide ^ven by osooth after tojury 
to the peritoneum will not produce ideqoata 
early conceBtrationi m bkwd and peritoneal 
erudite. A 10 per cent aolutioQ ^ aE>diom 
rulfttbluoie may be b^eeted Intrareeooily 
without produdns phkbitia. Fifteen enbute* 
after an bbctloa, the elective sulfa 
thiaaote level b the peritoneum wfll approach 
that found b the bb^ Therapeutic cooceo- 
trarixxa m the peritooeal fluid will be mtb 
v*->Tifcd lot 4 to 6 luMia. The fafl in conctntxa 
tfcm wfll be haitnyid by givmgmtravcnou* 
fluid if drcnlatioo I* adeqtate. When acrfablo 
form* of drug are used, an additional diMo 
most be adnunistcred after 8 hours If thera 
pentic conceotiation* are to be malntaloed- 

If ndlmn lulfathiaaole solutlou U inlected 
bto the abdominal cavity after the tofury t* 
rnndi» and before cloaore of the perforatioo an 
immediate hl^ concentration U obuined, 
Tt* blood concentratioQ ii*e^ to therapeutic 
le%'el* rapidly and a maintained 4 to 6 iBur*. 
UTttH Bxham FT l f a Tt''i°^g or juIfanfUmlde 
crjTtal* arc placed b the abdo m e n at c?«era 
lion there b a rapid high concentratloo erf 
drug in the peritoneal ovudate The blood 
coQcentration rise* to LherapetrtJc level* 
rapidly and ftlb below tberapeutlc levfl* 
after 6 hour*. . , , . , 

Farther study ma> ihow that other soluble 
nlioiumiilt, irt «> tte xnUum 

iBcd In oui stodic*. UTico rela 


tlrdv insolable nlfathiaiote ciyiUh arc 
plsced In the abdomen effective cooceatn 
tlon* art reached b the peritoneal i-Tttrt,u Iq 
JO mbole*. Effective coocentratlaai erf lb 
drug are maintained in peritoneal crodale 
for man) hoara. The cnocrntntlon b llw 
blood rise* ilowir and nsuiUy rennln* bdew 
iherapeutk level*. 

It U desirable to eftahOdi condltkHU on. 
lavcnable to bacterial growth within the abdo- 
men a* *000 at pcactiohlc after injuiy Such 
cooditloos sbooid be maJotaiewd nntH Uk ^ 
fomtion Ij dosed and the natonl defeme* 0/ 
the periUKttnm have dealt with the ren- 
limmating organisms. 

A program for retarding the dcvetepmenl erf 
peritoulti* after bowe] perforatloa h w ggq ted 

I One-baHgTamofsodiamsol/ithiazolcprr 
10 poondj bo^ weight should he fajccted 
Intravenously u a 5 or 10 per cent solutioo 
This Injection should UXe frarn s to 4 mingte* 
and ihi>Qld be a Srvt aid nwasuie Intra 
venous flald, piasma, or blood shoaki fallow 
As an altem^ procrdiue a solahle drag or a 
•uspenskiQ erf rmathlaarrfe mkrarystals nay 
be injected dIredJy through the abdocdoal 
wall orlnaomecasesthrcnintheentrywotcDd. 

t As soon as poarible laparotnair should 
be performed. At that lime a rdaUvriy b- 
soluble suUocamlde nth aa wllstliiaseilf, 
abould be placed In the abdomen When 
aolahle sal/onamldes arc used in the abdomen, 
■ftfUttfinil drug must be admlnlrteTcd after 5 
boora Uhen slowiy soluble solfatHude is 
UKd in the abdomen, additional drugs need 
not be administered for >4 hoars. 
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THE DISTRIBUTION OF NERVES IN THE ADULT 
HUMAN MYOMETRIUM 


EDWIN F HIRSCH, M D , and M^RY E MARTIN, M D , Chicago, Illinois 


ACCORDING to recent summaries (3, 
/\ 12) no detailed descriptions of the 

r~\ anatomical relations of the intrinsic 
^ nerves to the muscle and vascular 
structures of the uterus have been published 
The information compiled in these summaries 
IS general and to some extent confused A 
studj’" of large nerve trunks and branches m 
the adult human endometrium i\as reported 
recentlv by State and Hirsch The}' observed 
large nen'e trunks and smaller branches m the 
basal portion of the endometrium and traced 
the terminal branches of the nerve fibers to 
blood vessels near the endometriom} ometrial 
junction Some fibers seemed to end freely in 
the stroma of the endometrium Large nerve 
trunks m the myometrium, according to their 
obsen'ations, contained many nonmyelinated 
and some myelinated fibers The nonmyelin- 
ated fibers, accordingly, agreed m structure 
with vasomotor nerves elsewhere m the body, 
are postganglionic, and probably belong to the 
sympathetic nerv'ous system The myelinated 
fibers had the anatomical structure of sensory 
nerves According to Albert Kuntz, an abun- 
dance of nerve fibers has been observed in the 
uterme muscle and along the blood vessels 
No one, however, has traced the course of 
these fibers m the myometnum for the pur- 
pose of estabhshing details of distribution and 
anatomical connections These details have 
significance because physiologically, according 
to Kuntz, the sympathetic nerves supplying 
the uterus exert a motor influence, the para- 
sympathetic nerves an inhibitory effect Also, 
the sjmipathetic supply mcludes the vasocon- 
stnctor, and the parasympathetic supply the 
vasodilator fibers for the female gemtdia 
From the review by Daron and his study of 
the endometrium in Macacus rhesus, the fol- 
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lowmg general statements of the arterial cir- 
culation in the uterus are obtained Branches 
from each laterally placed uterme artery pass 
mw'ard and upward and encircle the wall of the 
uterus They penetrate the inner portions of 
the myometrium and contmue mto radial di- 
visions that supply the coiled or spiral arteries 
w'hich extend as true terminal vessels into the 
outer portions of the endometrium Smaller 
arteries of a second tj^pe supply the basal zone 
of the endometrium Daron stated that the 
flow of blood through the spiral arteries is con- 
trolled by (i) tortuosity, and (2) contraction 
of the radial arteries m the mner fourth of the 
myometnum These constrictions, according 
to Daron, produce at the onset of menstrua- 
tion an ischemic necrosis of the superficial part 
of the endometrial mucosa The mechanism 
responsible for this constriction of the radial 
arteries is not clear, except on the general basis 
of hormonal action Daron stated that the basal 
arteries are not involved in these cychc 
changes 

Jones and Brewer reconstructed from serial 
sections a model of a radial arterj' and the 
endometrial distribution of its spiral arterv' 
branches m the human uterus They also de- 
scribed a constriction of the spu-al vessels m 
the myometnum near the endometrial edge 
These authors and others believed that con- 
striction of the spiral artenes is important in 
the functional activities of the uterus and is 
accomphshed through some hormonal action^ 
Brewer observed an association between rhvth 
mic changes in the fragility of the capiui-.es 
of the skm and the menstrual cycle He 
eluded that the mcreased ease with which 
illary hemorrhages are produced m the sk^' 
just before and at the onset of menctr,! 

IS due probably to a vascular 
association of systemic vascular activitv ^ 
menstrual periods indicates a general. 
stead of a localized (uterme) vascula ^ 

nnmpnon pne- 
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r* n* 1. 

Fi( IW3Bkrar«p(iCDQiLnha(*rTciml(r(iaeat>(rf «nr wctkef c< «cir»] (« mcrln Mad»ir4 ki 
kin iKnTtnimkftl*i«Enf*irx»artWifk leaner uoOirr Mn ti«sL Bd<7« tW Ulirr Mm tnsk urf ■ 
patMO irf ti» ajwDrtriiBi, «jwa«ied Uk pwp oT tb« tvtwm ti« ti mi oka if »m«TC»p«* 
ndMl ud qural rttm u>d cstmaf lb« b«Ml Mrtke Fif. r%<».'«-T fyTTA naaMn Imi, 

d A i ffl a fVj dct> imnk U bow «a I pajfkx ikrfvali Kn ovctnoH a^^o acljn 

Ikt rifbt rxai KDOthfT nthal ancry (tkkmmntol low ndi^ ulrry 0 Tmb hU tiia imna the itTT«r 

OTtrpiwtiifBKrafTapk) IoMrtuiwiT>CTWnc«oer Xt t*o* (d 0 * n» orMtira b riathiBAsarr UlkrtM 
Snrdce Irma k>«er coroeT d phofsacrafTVfih, d tht ndoaiirttia k mmMSatmauDk. (EMh/f^lnm 

okUik>( Dcn trami in tbc aj ' uK trfam «ad ta tiuf- b» p.<^rT pWi— i 


An LnvcsUgmlkm of □eunrs'ucaUr rcI&Uoo* 
m the utcntt, therefore hu merit bectoae of 
the kooim ph^-tiok)e>cEl ruomotor tctkm of 
these ncr\Tt and its Unphcitloas lo otenoe 
(uDctkm andabo if soch anatomical rclaiioos 
are found the coocrpts of >'ascMnotor fontitJ 
which art accepted for other tlasuei of the 
bode ma j. be applied In the cpdcntarxiing of 
uterine ptnuolog} 

ItATEUAl AXD UETnODS 
The distribution of the nercet in the adult 
ravonietrium was studied fa seclioni cut aen- 
all} and stained according to GoWner s modifi 
cation of ilasson s tnchrotne staining method 


Mature nuIUperoni uteri were used, ll* «* 
obtained postmortem from the bodj of a 
woman aged tq )-etri, the other remoiTd scr 
gkall} from a woman aged 36 \Tari. Tbc\ 
had DO unusual changes Each uterus wu 
opened bv crodaJ facuionio/ thcanfCTior waD 
and was fixed m Boujd s soIuIioq at tccboi 
temperature for 3 days Then the uterus »w 
cut ioogitodfaall} into four pieces and fixed 
for 3 more dars. 

Blocks mcasanng i bx bx 0 8 centi- 
roeter for embedding were cut from the latefil 
anterolateral and posterolateral wallj bejm- 
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Kg 3 Photomicrographs illustrating ncia c trunks in the 
Di>omctnum of the uterus A, X85, a large nene trunk 
“ssoaatcd aith blood \essels, B, X8s and C, Xi 4 S nerve 
“iJoks in the muscle tissues, and D, X180, a small trunk 
near a blood \esscl 

Fig 4 Photomicrographs illustrating small ner\c trunks 


irhich in the inner fourth of the m^ometnum made serial 
contacts uith radial or spiral artenes A, X187, two seg 
ments of a trunk near a venous channel, B, X155, two 
segments of a trunk in the muscle tissues, and C, X:55, 
two segments of a trunk representing its approach to and 
egress from a radial artery 


h'ng at the level of the internal os These 
blocks were fixed for an additional 48 hours in 
Bourn’s solution, embedded in celloidin and 
paraffin according to the method of Bensley 
and Bensley and sectioned serially at 8 mi- 
crons thickness With Goldner’s modification 
of Masson’s trichrome stain the axis cylinders 
of the nerve fibers are pale red , the neurilemma 
sheaths, pale green, the perineurium and en- 
ooneunum, purple-red, the fibrillar connective 
hssues, bright green, and the smooth muscle, 
bnck-red 


OBSERVATIONS 

Large nerve trunks extend upward and m- 
ward m the lateral wall of the body of the 
uterus and divide into smaller trunks which 
penetrate the inner portions of the myome- 
trium The large trunks he in the periarterial 
fibrous tissues (Fig 3, a) for certam portions 
of their distribution, but at other levels (Fig 
3, b, c, d) they pass directly through the muscle 
tissues of the myometrium The smaller 
trunks m the outer portions of the myome- 
trium also extend through the muscle and 
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nuke coQUcC* mth trteriai bnoduf (FIk a) 
lothliiray fln^ nerve truoki 
culircomwctlouvitiimu} trterui bnoeir*. 
This rrunoef U dlMributkia ii noted ctpeculi> 
in the inner fourth of the ra\-onjetrium where 
the ncTTe trunks connect with ie^Tt»l or a 
series of radUl arteries (Fig 4 c Fig 5 •) 


.fw S- ri»(*ij«icn*T«t)K X t? PWnrirunam tnuk 

RUua Mk mbal tripM aTtertc*. 

Mn tnaU WIT m ot Ukm cMk, ft mllHn n 
tfaeMhcstltM ctf M trtrry- C, Molkm otarttirttfr 
aod 1 q kV •tftnsUOa. ie n* n y » ; u i f».iu 

Between the \-asciilir ctwiUrti, the nerrr 
trunks extend thnuigh the muscle with htUe 
assocMtfd stroma (FV 4 b) or are enbed^ 
In the £brcms cocncctJve tissues betwren mas* 
de bundle* and Ls ttaioe crrvxt* about tr- 
Bonschanods (Fig 4 a) Small twigs (Fig 5, 
b titd c) are giwt oS at rariws lesrk Some 
luge DerT tranks after cmnecrioes vltb 
bki^ reaseib (Fig r) pass thimgfa srrlre* at 
the eodoiDetriocD>x>inelna] lanctax and an 
distiibated (0 the rodometTiarB. 

The nerve inmks in the Inner fourth of the 
my^ometrium pass vertkallj foe coosfdcmhle 
extents. They male cootacts with the radii] 
arterie* before thoe vmeis divide into the 



n, 6 K rwcurtf* ot dciTd fa* Ike 

bae towUi ot ib» i j cmu inMi md rJeortna* cd 


SkS msfli* bi** B Tbt pfcotsfTspk iDwOstt* lk« «* »i» mT««tna» 
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Hg 7 Photomicrographs, X340, illustrating a corpus 
cular sensory organ and its nerve trunk connection in con- 
secutive serial sections The senes is unbroken to E One 
secbon between E and F was not photographed, to avoid 
dupUcabon, and one after F had only a small oval mass of 


fibrillar bssue, at the bp of the corpuscle At A, fibers are 
streaming up to the corpuscle from a nerve trunk, at B, 
only a few fibers remain, C and D, mclude the corpuscle 
and also the nerve trunk E and F, illustrate the more 
distal porbons of the corpuscle 


spiral branches to the endometnum and some 
also connect with the basal arteries They fol- 
low the same general pattern of distribution, 
making contacts with a series of blood vessels 
and between the vessels passmg through the 
myometnum A single nerve trunk was traced 
through its contacts with five radial artenes 
The association of nerve trunks with radial 
artenes was investigated also by tracing spiral 
arteries in serial sections from the endome- 
tnum into the myometrium A nerve trunk or 
branch was demonstrated with many of these 
Vessels Those without may have had small 
nerves that escaped observation 
The search for nerve ganglia along the nerve 
trunks m the body of the uterus was futile At 


some levels the nuclear content of the nerve 
trunks appeared to be greater than at other 
levels, but no significance was attached to this 
variation m structure Small nutnent arteries 
were present at various levels m large nerve 
trunks The actual endmgs of the nerves m 
the walls of blood vessels and m the myome- 
trium, except as mentioned later, were not 
demonstrated by the stammg methods used m 
this study Emphasis m the project was on 
the general distribution of the nerves and their 
anatomical relations to the blood vessels and 
muscle tissues of the uterus, for which the 
tnchrome stain was adapted 

The presence of myehnated fibers in nerve 
trunks of the uterus has been recognized by 
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D»hl MEbcchl andothm. Thc*e fibenhtx-e 
the aiutorakal rtrocturc ot imion Dtrrw 
and like »en»on ncnti in otl^ lUnic* of the 
bodj *hcnJd ha^ »eft*on nenr endlogi. 
Nmn to the large blood of the « 

tremittts according to L, lUnch contain both 
ro\-elinated and Donin\-clinatcd bbera. He 
found that the affercot fiber* alira\-i %erc 
mj-dinated and that the eodingi m d»e walU 
were (i) branchingi and cofli of indlxtdual 
Qcrve* arftbout apsole and (a) ts'pical lamel' 
lar corpQvie* The corpuaclc* \ijicd in sue 
and forra and consisted of a peripheral la\tT 
of awcentridUy arranged ipuKfle celU In the 
center in addition to the nervT cofU irere 
plump darklr itained o\-tl nucieL Thcac rt 
ceptor organ* reaembied the \ ater Paonlao 
corpoaclea, the Krause node*, and Inlennedh 
ary form*. Thdr marimum duroefer* ranged 
fnxQ o-o6 mflluDetcr to more than i enJlli* 
meter DabI dtd not find nervT ending* in the 
aterus. Reiser bo«e\'er described corpoacle* 
of the ^ ater Ptdmaa vanetie* ha the cervti 
and other* in the myometrium 
In our rtudv of the distrfbuUOQ of nenr* In 
the mvoroetnuen amall ovtald ttnjcture* arre 
fouM to extend a short distance from the 
marguuof nerv'e trunks into the muadetlnuca 
(Fig 6 b) and into the adventitia! coal* of 
roednnn ilxcd artenc* S c) One of them 
hdng in a crevnee in the reujcle (Hg 7) wa» 
traced directly to a nerve trunk Othera. after 
thmr Uawte structure had been recogniied 
rrere not ao cJearlv identified *nth nerv'e*. The 
encaptulated corpuscle* found weir aboot 80 
to 00 mlcroo* long 30 to 35 micron* wide and 
15 to 18 microo* thkk \ cluster of *niaU 
darkh rtained, compact ova] nuclei wa* in the 
center of the corpeode* and a imall amount 
of fibrillar »trDma was along the nurgln* and 
at the tip 

SUmtAR^ AXD covcLcmow* 

Large wnr trunk* enter the bodv of the 
cteru* from below and lateralir They eateod 
»lccg the branches of the uterine artery then 
pas* through the myometnom to join with 
other arterial branches, and divide Into •mailer 


truflb that arc di*tributed in a Mt 

tent. In the inner portion of the nuotwtrwro 

neme trunks extend throogh the mavV toA 

connect with a *erie* of radial artenev Mam 

»mal] hftnche* mbo«c ultimate endStsgv wm 
not determined are gKcn off bv the nerve 
trunk* to blood vvsaef* and ranvk 
The presence of the small branrbe*>OKe>u in 
even more extenuvT sikuIoi and ibustIc tk- 
■oc datribotioo than actnaJlv was detnofl 
straltd bv this stodv Large nerve litniks abo 
tsltod into the endometriura The nene 
trunks contain nooraieruuled or vawKTwior 
andiDVTliaatcdorsetuon fiber*, lothesearrh 
for »eojon end organ*, coqiuwJe* of the \ aler 
Padnian variety were found in rrc ri re s nf the 
muscle tissue* and more often hithcadien 
PUa of branches of the uterine arten Tbev 
were oval structure* about go mlcroo* hmi; 
35 nucTOQi wnde and 18 miCTOO* thick. The 
ernter had a duster of compact otaJ eudd 
and the peripberr was a »oialI tnaount of 
fibrtOar stroma. 

The abundance of rtmT* In the bod\ of the 
Qienis and the conDecpoo* tbev male with 
brandw* of the uterine artery espedaDr lo 
the Ifioer fourth of the myofoetrimn abere 
they roaoect with *ctie* of radial arteriev 
*e«n* to provide a nervous Uscue medinm for 
effecting a control of the vascular phenometu 
whkb are associated with oteriM phvriotogy 
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ANTERIOR SACRAL MENINGOCELE 


FREDERICK A COLDER, M D , F A C S , and RICHARD G JACKSON, M D 

^nn Arbor, 


ANTERIOR sacral meningocele is a rare 

/\ condition which is of importance only 
because of the symptoms it may produce 
JL JL and because if unsuspected, misdirected 
treatment may lead to menmgitis Review of the 
hterature reveals a total of 23 cases, mcludmg 
ours Eighteen of these were treat^, with a 
mortality of 44 per cent Eight were cured and 2 
remamed the same A proper note of caution m 
the treatment of menmgoceles was early sounded 
by Tulp when, m 1652, after an unhappy experi- 
ence with a postenor menmgocele, he said, “Be- 
ware, Oh surgeons, lest you open anything im- 
properly which may easily kill a person ” 

In 1837, a distmguished surgeon, whose name 
at his own request was ormtted (i), reported a 
case discovered at autopsy m a patient who had 
died 4 days followmg dehvery m which was found 
a large cyst fiUmg tie hollow of the sacrum that 
prevented normal dehvery This case was men- 
tioned in 1858 by Buhl (2), credit bemg given to 
Bryant who presided over the meetmg of the 
London Medical Society before which the case 
was presented In 1871, Emmet described a case 
m which he aspirated 3 mches beyond the anus a 
tumor which he took to be a kidney cyst and the 
patient died of “uremia ” Autopsy revealed that 
half of the three lower sacral vertebrae were defi- 
cient on the nght side, and the pedicle of a cyst 
that filled the pelvis passed through a funnel- 
shaped operung mto the spmal canal m this area 
He suggested tiiat the septum between the 2d and 
3d sacral foramma on the right had not formed, 
thus leavmg a defect through which the sac 
herniated and that the larger defect was due to 
absorption of bone because of pressure by the sac 
Coqui, descnbing Hofmokl’s case (1878) stated 
that the tumor reached up to the diac fossa, that 
‘part of the sacral bone was lackmg, and an m- 
tervertebrale foramen enlarged ” The treatment 
was not discussed Hugenberger, m 1879, des- 
cnbed a case of a woman with pregnancy, dehvery, 
and death from “pentomtis ” The ruptured 
meningocele contammg cauda equma was found 
at autopsy Lohlem (1895) reported a case com- 
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phcatmg pregnancy m which he aspirated the 
tumor three times, opened it through the vagina, 
and later opened it through the rectum with sub- 
sequent healing Cerebrospmal fluid was obtained 
on the first two punctures, pus thereafter As the 
patient did not develop menmgitis, closure of the 
pedicle must have occurred Kroner-Marchand 
(1881) aspirated, then opened an anterior sacral 
menmgocele through a vaginal mcision with re- 
sultant menmgitis and death Thomas (1885) re- 
lates the history of a patient, a woman of 28 
years, who presented a cyst filling the hollow of the 
sacrum lymg postenor to the rectum The lesion 
was untreated and its character can only be sur- 
mised He reports m detail the case history of a 
girl of 19 who was found to have a cyst attached 
to the hollow of the sacrum that pushed the uterus 
and rectum forward and to a very great extent 
“occluded the vaginal canal ” The cyst was first 
typed with production of fever for several days 
Some months later she was operated upon through 
the vagma, the sac opened and withm 24 hours 
its walls sutured to the vagmal mucosa TTie pa- 
tient died of infection and with symptoms sug- 
gestive of “tetanus,” probably memngitis The 
first report of treatment of the condition through 
a dorsi mcision was m 1903 when Pupovac per- 
formed the operation, resectmg part of the wall of 
the menmgocele and closmg the remamder by 
suturmg it together, with resultant cure In the 
same year Robmson, operatmg upon an ii 
months old infant, hgated the pedicle of a similar 
tumor with sflk The child died with menmgitis 10 
days later and autop^ revealed a defect m the 
right side of the 12 th thoracic and aU of the 
lumbar vertebrae with protrusion of the sac m 
this area The pedicles of the transverse processes 
of these vertebrae were absent and the vertebral 
bodies were irregular and fused Willard’s case 
(1904) was untreated and the subsequent course 
not known Nieberdmg (1904) visualized the 
menmgocele by laparotomy but did not touch it 
After aspiration later, further treatment was re- 
fused Neugebauer (1905) reported aspnation of 
such a tumor m a patient who refused radical 
treatment He states that the patient died 3 n eeks 
later by accident Grossman (1906) successfullj 
treated a patient by exposmg the tumor through a 
posterior mcision, cuttmg the pedicle and sewmg 
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Tit Wm^otcrior k« ci( tbc pe4%b »be»«it *f> 
pearucc ef iJte Mcra 


h t \bt pcrtotteom oi Oie ecmn. la thb 6 
mOQlhs ora bail) tbe taaior pfwm«d KjcU b the 
T%htglataJ iTfW ItjpedklepaMed throuffa the 
mater *0x00 Tamm bco « <Mect b Uk three 
lo^ei ccral bodies on the right tide. Coqai ( 916) 
sumouiited tbe Inenrarr cm to that tbte aad 
reported • CUK 0^ hk ovs m which, at bftaro(on\ 
be cat tbepedxie uid tunrncuided b with catue 
A fistob fonoed which drained spnui tioKT for 6 
mootfai, (bco healed, and the pattent hod no 
further liooble. lie emphasbrd caation in treat 
f&S these toiaart, feeUng that the) tboold be Mt 
tiooe if tbc% ciDsed do SMuptocoi He stated that 
h might be better t do a cesarmn Kctwo od 
ttejihiatjcci when piegnancy ocmrred, lea 'ing 
tbe tamer alone. Root ( 9 8) described tbe case 
of an 8 rear old ben who comphEoed d coostjpa 
tioo aiBce birth, whh frcqoeocT and mcoottDrnce 
d ariae. After aspirating tbe toemr t«^ thnragli 
the left hjp rejioo, be ttempted m^cctloe with 
soiulioo <u naioe potaiahim Iodide and jdjw 
Ine. Tbe cbM dc%Tlopcd ioknt pain after 
cdHc centimeters had been tniected and although 
160 mbk centimeters of fluid were aspbaled, be 
had noleot beadacbes for * data Threw^ a 
knrer abdomnuJ rodsioo tbe neck of tbe t nw 
waa tbeo CDt and futtiTcd with catnt and good 
re tir v'C T V was made. Weber ( oJi) reporteefthe 
fOM. fjl a srotoan *9 \Tara otd srhh dcmble 
ragl* and doable tenn with a cptic tutoor fill- 
ing tbe nef ds. This was remtnTd by bpanXorBt 
Tbe pedicle of tbe tumor bring in the mcdiom 


^ al^ inferior part of tbe saciTOwu Idled. 

Mei^b soiwened, bat the patient rtrmjred 
Kenneth (igrt) irportedrirWooofarcaalKJTn 
apparenthr miag from tbe fomi h ciJlM,, 
rmU^ Clear fluid flowed from tbe redrie. The 

chflddiedo/menintfltiandat otegwv the pedkW 

WM foand to be cootlmwoj whh a Betanpurle 
whsch pajsrt bto larye opening in tbe aWerlnr 
•ortace of tbe tacTum. ^batinlfm 7)mnmfd4 
pofterte meningocele fa a ebfld of 3 mwiK 
AoodtfaganddistrctlcQdetclcped RectaJraai- 
Batk«tri.TaWds large retrovesical tumor aha 
pedicle leading i tbe lamnn, bet beaw o( the 
poor coodilloo of tbe patient nothing as dnw 
and the child died 3 dart later \J utepsr the 
snterfaf mcn lB a uc de was Coand t ccaslata ner. 
liwe, ci-stic ipaers Hoed whh nCodr* 
ibelium, snd atratlfied tmumons cpflbcflaia wuh 
sU U ■en of the detmrs bot w te bacwi cs « 
andoruenua giandi or comlficitino. He ctwitidnf 
tint feraloccLatcus fonnationesikted DemH 
sbo described a merungortlewhlchprewntcdmer 
the aaoTun with a nedldc that passed tliro^ 
fiwntnm ssprapoi/omc. Tbe pedjck wu ekwH 
br autnre Ugatore and pfastk nae d tbeitrmnsd- 
ing soft parts. Doatopentive x-rt) fihn ibowed 
aaantfrlvsarraJdefl rw fi uguU ea d thi wUc t 
the kre) of st aacnl. heceoung t ice u de 
toward tbe town vgrarela. Foflow-«p iftn i 
jrars abemed tto rtcuiTeace. Ife etates that the 
opmthr trealment b Justified odI) ben enodi' 
Urns sud:i as desire for pngnanev or rtcpSica 
tkos resulting frees displacessnit of lUJi o uis rag 
organs are present Drennan ( gm) itdrtg the 
poaterior approach opened a meningocele m 
patient wb^ cotnpfainu had been moease lo 
the length of the mensuuaj periods Ilh passge 
of dots aod pab and after mnming tbe fioU 
dosed the woaad looad) not Ugatfag the pedicle 
of tbe oc- Dcwlh resulted from meningitis. Vt 
ulopt> the anterior part of the larTtnn from 
the il aacTwl Tcrtebra down as absent the sac 
protruding in this area. Poftenorlr the larmoae 
of the lacral \eTld)Tae and the cocen ere 


present. Tick Ugrg) treated a 31 >cai cM wJdwr 
bo comp la hied of llfdoog cansupation Ih 
obstipation for 5 da\-i and acute hjmnir pam and 
bewdacbe be had tem p er j tnre of dcgrtCK 
wWt Wood ccD count of 6400, end pafpaWe 
retrorectal tamor by aspiratiao ef tbe inmw 
thtoogh the rectum, llcnbgltis i>d death re- 
tolt^ and at antofw, tbe cocc> and “some laml 
■ertebrae weremWng Tbe cno nett mn bet fcn 

tlv sac od tbe apma I canal was assumed but Do< 

demonstr led. Lnlh ( 937). hde domg la ip- 
peafactoeny in a 5 jear oid girt painted 
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the size of a child’s head in the pelvis It was 
retroperitoneal and displaced the uterus and 
adnexa forward When he attempted to enucleate 
it, it ruptured discharging a serous, clear fluid, 
and the cavity was found to coimect with a wide 
fissure of the sacrum Part of the wall of the cyst 
was resected and tamponage with iodoform gauze 
was earned out Postoperative x-ray exammation 
of the spme revealed absence of the spmous 
process of the last 2 thoracic vertebrae, asym- 
metry of the sacrum with a widely open hiatus 
sacrahs Death from menmgitis occurred, and 
autopsy revealed an anterior sacral memngocele 
extending toward the nght side of the pelvis The 
author concluded that treatment of this condition 
should be conservative, and that, if symptoms 
made operation necessary, the postenor approach 
was best, with resection of part of the sacrum if 
necessary, as laparotomy constituted a CTeater 
risk on account of the large vessels Santy (1938), 
usmg the postenor approach, dissected out the 
wall of an anterior menmgocele, findmg and re- 
moving two small dermoid cysts also After opera- 
tion the patient had headaches and temperature 
elevation to 104 degrees, with drainage of clear fluid 
from the wound The temperature became normal 
m I month, but a fistula drammg clear fluid per- 
sisted for 6 months This patient’s complamts 
before operation had been constipation and pam 
m the left hypochondnum radiating down the left 
leg Exammation had revealed a small swelhng in 
the permeum and a retrorectal tumor Neurologi- 
cal exammation showed hypotonic but equal 
patellar reflexes and absence of the right AchiOes 
reflex but no muscle weakness X-ray examina- 
tion showed loss of substance corresponding to 
the usual situation of the lower openmg of the 
sacral canal, with deformity and deviation to the 
left of the last sacral vertebra Microscopic sec- 
tion of the sac wall showed nerve cells and fibers, 
and areflexia and hyperesthesia of the lower ex- 
tremities was noticed after operation, with gradual 
return of function 



Fig 2 Banum enema showing compression of the rec 
turn by the tumor 

size, nontender, shghtly movable tumor was felt in the 
pelvis No mass ivas palpable on abdominal examination 
Neurological examination was negative Review of the 
X ray films showed profound deformity of the sacrum, 
suggesUng nondevelopment of the nght half, displacement 
of the left half toward the left, and displacement of the 
coccyx to the honzontal posiUon The rectum was dis 
placed and compressed, and the sigmoid was displaced up- 
ward as was the small bowel The left innominate bone was 
rotated somewhat and the sacroiliac joints shghtly widened 
The bone marmns were smooth and not eroded It was our 
opmion that the jmtient had a developmental lesion which 
might be a dermoid or an an tenor sacral memngocele, and 
to gain perspective it was decided to follow her course for 
2 months and repeat the banum enema and examination 
at that time to see if the tumor was growing 
The patient returned September 12, and the tumor 
showed no increase in size 6y physical exarmnation Be 
cause of continued constipation and the possibihty of 
future mterference with child beanng, she was advised to 
have the tumor removed 


Our patient, N H (488890), a 22 year old single, white, 
female student was first seen in June, 1941, complaining of 
constipation She stated that she had been constipated 
“all her hfe,” and m the last 2 years had required daily 
enemas She had had no bloody or tarry stools, no tenes 
mus or w eight loss 

The past history was noncontnbutory except that the 
patient stated that she had alw ays preferred to sit on one 
buttock or the other, having a vague sense of discomfort if 
she sat squarely The family history was that one brother 
had died at the age of 22 months of ‘diowel obstrucUon,” 
a sister had died at the age of 10 months of spinal 
meningitis 

Physical exammation was negative except for rectal 
^mminabon, when a firm, shghtly fluctuant, grapefruit- 


At operation an incision was made through the 
lower right nudrectus muscle thus exposmg a 
retroperitoneal tumor, gray in color and fluctuant, 
which pushed the ureters and pelvic organs for- 
ward It was clear that the tumor could not be 
adequately exposed by this anterior approach 
Accordmgly, the abdomen was closed and the 
patient turned on her face in the jackknife posi- 
tion A vertical mcision, just to the right of the 
midlme over the coccyx was made and carried 
down to bone The tip of the coccyx was removed, 
the tumor wall exposed, and clear fluid was 




upuited \\’beD the enauncDCBte w« openerj joo 
CQbk ceotlowten d cku miJd wu u^Utl rt 
vealios t cnpdbuit tl« arity whkh in turn 
opowd t lu tpa mto t leco^ *mTW dritv 
niiidi ID turn opened Into t third 4ad tmiUscc 
£rom viuch a pedkk puKd into the tpcnal ctml 
throogfa B astarkir ooil biaUa. No nerm 
wtn trea is the pedide or me. The pedide «u 
Rtore ligated with Na i bhek iQk. 6a bOaieral 
higiilar coa^TrosicD, f aid incted /nw> the 

pedkie ■bo^‘o the h^tore. Thle <^gnmg wu 
doMd with two lihrcr cUpa. A »otall meUpboi-iD- 
oQ pack wai then pkced aboot the p^dide t 
orate adbokxs and the end of the picL wa* 
broogfat oat through the woond. A portion ol the 
nc wu eidsed for mkrcacopic mmiratioQ and 
the wtnnd wuj ckned m ^en with btemipted 
taCui g of 6 oe block tOk. The patient was traoa- 
/erred to bed in the penoe bekkni/e poaitKO, tim- 
poiled OQ pILkrwa. The pathokigiA » npxt on tM 
cc wall waa Deme fibrota cocioeottre tiwie 
After operation the patient au kept in the 
poxte ^ckknlfepoaitKn with her hipi hgjber than 
(w bead for j daya. She was then alkmrd to turn 
on her tide ocgdonallr her blpa bdog kept c)c 
rated, and after the 6th day a ai alkw^ to rum 
on her back t Id drainage from the wound and 
to allow the pdtdc organ* to fall bock into nJace 
and obDteiatc the ttc Tbe foot of the bed waa 
lowered on the 13th dai Immediately after the 
operation the puent wa* lUrtcd on a Ugoid diet 
without fmit juices, and waa gbroi paregoric 4 


ouhfc ctnibnrten foor Jbnn a day to pmat 
bowH movemeiiu and coniankiatm of the pov 
tertor wound. She had no bowel motTsata nd 
pategonc was stepped and a genera] diet naneri 
CB the 13th day and therraiirr had regular beatl 
DWNesxnU. 

Her temper a tart rone to 100 degrees the £nt 
dav 101.6 tbe aecood day and ihereafltr ranted 
between 90 and 10 4 de g rees onlQ the fth day 
when ft feU to nonral and rmaloed oonoal (A 
tbe 3d dar reainiDatioo showed leeDperatme of 
006 d r i re ea , while blood ceQ* of ir^oco. Vh 
tbougfa there were no sagns cf meiiBgea] bnta* 
tion. a himbar puDcture was done and tpoul 
fluid, which was grtmly dear, waa allowed t 
drain through the neetile untQ flow ceased 30 
cubic centimeten being removed to reGe^e rwev 
■ore 00 the bgated pedicle Exammatioo of the 
flnid showed 8 ceQs per ruhic m/IRmner anl 
culture showed no growth. Sulf ihiarole as 
started u prtpih laxnsptiist the devdaporot of 
meoingjli*, s grams bong g h ro InitklJ and J 
gram evTTy 4 hours thereafter ralQ the 8lb dae 
when the do< waa reduced t 4 grama pet day 
Tbewhite blood count OQ the thc^ U9,6oo, 
The anterior w mnd beaied wdL Inc posterior 
wound waa kept waDed ofl ih oded iSk, the 
d/eamg being rhang r r i bni on ibe Mb dar There 
waa aroalJ ainoa t of iangumoparu lent dn mate 
bout tbe pack at ihn time but the wound seemed 

t be healing wdL Tbe ajlurt* were removed «j 

the 8th day and cn that day prof as e watery 
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yellow dramage from the wound began The pack 
rvas removed on the loth day, and the dramage 
continued m gradually decreasmg amounts The 
patient was allowed up out of bed on the 14th 
day and went home on the 20th day At this time 
there was a small amount of drainage from the 
wound daily A 6 mch by 3 mch area of anesthesia 
on the posterior aspect of the left midthigh e\- 
tending around to the anterolateral aspect was 
noted on the loth day and was present when the 
patient went home The patient was seen at 
weekly intervals, and 3 weeks after she left the 
hospital the postenor w ound was healed, the area 
of anesthesia was smaller, and there were no reflex 
or motor changes on neurological examination 
She felt well and was ready to start back to 
school Checkup exammation on March 20, 1942 
showed her to be m perfect general condition and 
the rectal exammation disclosed only a vague 
sense of thickemng behind the rectum 

OBSERVATIONS 

Antenor sacral meningocele usually manifests 
Itself within the first 3 decades of life It occurs 
more frequently m females than in males, the 
ratio bemg 20 3 in the reported cases The young- 
est patient was 3 months old, the oldest 36 years 
old The meningocele enters the pelvis through an 
antenor sacral defect which is usually laterally 
placed and occurs more often on the nght than 
the left side However, the tumor may henuate 
through the sciatic foramen and present pos- 
tenorly The presenting complamt is usually con- 
stipation, although m one case dysmenorrhea and 
mcrease m the length of the menstrual periods 
were noted Diagnosis is suggested by a history of 
lifelong constipation, palpation of a fluctuant 
retrorectal tumor, and demonstration of deformity 
of the sacrum by the x-ray The treatment should 
be conservative unless symptoms become severe 
or the danger of the menmgocele complicating 
pregnancy anses The operation consists m ex- 
posing the tumor, ligating and sectioning its 
pedicle It IS not necessary to excise the wall of the 
sac because it does not secrete spinal fluid It 
seems better to approach the tumor through a 
postenor midlme mcision than through an ab- 
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doimnal incision because it can be more easily 
visualized in this manner and there is less danger 
of damagmg the great vessels, the pelvic organs, or 
the ureters 

SUMMARY 

Antenor sacral meningocele is discussed, the 
literature reviewed, and a case wnth treatment 
described 
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AMPUTATIONS IN CHILDREN 

FREDERICK vom SAAL, M D , New York, New York 


ALTHOUGH amputations m children are not 

/\ nearly so common as m adults, con- 
genital deformities, osteomyelitis, and 
JL Jl trauma often make them necessary 
They are worthy of special attention because 
amputalious m children are dtferent Apparently 
it has not been generally recognized that there is 
continued bone growth without equivalent soft 
part elongation which frequently causes unwieldy 
stumps, pain, and bone protrusion These are so 
common that one should be impressed by the 
frequent necessity for reamputation 

The upper humeral, tibial, and fibular epiphyses 
are all centers of rapid growth, and each supplies 
more than 50 per cent of the growth of its bone 
As the epiphysis is usually some distance proximal 
to the stump end, the blood supply remams mtact 
followmg amputation, and therefore bone growth 
IS not mterfered with On the other hand the 
lowered skin temperature and shrinkage around 
the end of the stump are evidence of muscle 
atrophy and diminished blood supply which prob- 
ably reduces the soft part potential for growth 
This may be the reason for the failure of soft part 
growth to equal bone growth Commonly the 
bone IS seen protrudmg from the soft parts but is 
still covered with tightly stretched skm The next 
stage in the process is ulceration over the protrud- 
mg bone Eventually the bone perforates the skin, 
m which case soft granulations usually cover the 
bone 

In a senes of tibial amputations seen by the 
author, 16 of 20 children had bone protrusion or 
painful long stumps with tightly stretched skin 
and soft parts (Table I) The cases observed m- 
clude not only operative but also congenital ampu- 
tations Eight patients whose epiphyses were fused 
have had no difhculty with their stumps In an- 
other senes of cases it was found that only 5 of 20 
femoral amputations had bone protrusion This 
may be due to the very adequate thigh circulation 
and the relatively small amount of growth at the 
upper femoral epiphysis Epiphysiodesis is there- 
fore recommended as an adjunct to amputation m 
ebldren m cases m which the section is through 
the tibia or humerus This simple orthopedic 
procedure will prevent deformity by stopping 
further bone growth 

As can be seen m Table I, aU patients, but 
'^uses I and 20, were old enough so that an 


“ideal” stump length could be obtamed at the 
time of onginal amputation This is usually pos- 
sible after the age of 6 years Optimum tibial 
length vanes between 4 and 7 mches If this 
length can be obtamed, further growth is cer- 
tainly not desired as it wiU make the use of a 
prosthesis difScult and painful Therefore, epi- 
physiodesis, m addition to preventmg bone pro- 
trusion, maintains the “ideal” tibial length It 
should have been performed on these 2 patients 
(Cases 1 and 20) at the time of 6rst reamputation 
We presuppose that the remammg epiph3mis of 
the severed bone is stdl open This should be 
determined by x-ray exammation, as the upper 
tibial epiphysis, for example, not infrequently re- 
mams open until the patient reaches the age of 
24 years 

Fusion of the upper tibial or fibular epiphysis is 
a very simple procedure adequately desenbed 
elsewhere (2, 3) In primary amputations it is 
usually better to wait about 3 weeks before 
epiphysial fusion is performed But reamputation 
and epiphysiodesis may easily be done m one 
stage 

The approach to the upper humeral epiphysis 
IS not desenbed m the usud texts The author has 
used short antenor and postenor paradeltoid m- 
cisions A large amount of cartilage should be re- 
moved with a curette and the arm kept m a 
swathe for 3 weeks 

There is also an econonuc factor involved m 
these cases Stump growth usually requires rapid 
change of prosthesis m the case of chilciren, where- 
as the changes which occur are much less fre- 
quent when the growth is entirely above the 
knee joint 

Occasionally amputation will be done m chil- 
dren so young that an “ideal” stump length can- 
not be obtamed In these patients epiphysial 
fusion may be delayed until the optimum length 
has been reached and m the hope that reamputa- 
tion WiU not become necessarj' The epiphysis 
should be fused, howe\ er, as soon as the optimum 
length has been reached 

smrAiAR\ 

A r&um6 has been presented of 23 cases of 
amputation m children m which bone protrusion 
necessitated reamputation The protrusion ap- 
parently was due to contmued growth of an 
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PRIMARY CARCINOMA OF THE APPENDIX RESEMBLING 
CARCINOMA OF THE COLON 

ALFRED UIHLEIN, M D , ind JOHN R McDONALD, M D , 


Rochester, 

UCH has been written concerning 
epithehal neoplasms of the appen- 
dix (i, 3, 6, lo, II, 12, 13), but there 
IS stdl considerable confusion with 
regard to the classification of these tumors A 
simple yet workable classification would divide 
carcmomas of the appendix into 3 types first, 
carcmomas of the carcinoid type (5, 7, 8) , second, 
carcmomas of the cystic type producing pseudo- 
myxoma peritonaei (2, 4, 9, 14, 15), and third, 
carcmomas which resemble, both grossly and rm- 
croscopically, those found in the colon and which 
will be referred to as the colonic type 

Our interest m the subject of carcmomas of the 
appendix of the colomc type was aroused by a re- 
cent case which emphasizes the importance of 
recognizing a carcinoma of this type 

REPORT OF CASES 

Case i The patient, a woman aged 6g years, had a 6 
weeks’ history of pain in the nght lower quadrant with an 
occasional tarry stool Two weeks previous to admission 
a mass was felt in the remon of the cecum which was 
slightly tender yet movable On exarmnation a tender 
mass 3 by 4 centimeters m diameter was felt in the right 
lower quadrant of the abdomen The leucocyte count was 
11,200 in each cubic millimeter of blood On roentgenolog 
leal examination of the colon, the tip of the cecum was de- 
formed by pressure apparently from what seemed to be an 
extrinsic mass At operation the appendix was found to be 
\ cry large Examination of the appendix disclosed a poly 
poid mass which involved the proximal 4 centimeters of the 
mucosa (Fig i) Histological examination by the fresh 
frozen section techmque disclosed an adenocarcinoma, 
grade i — Broders’ method — (Fig 2 ), which had not yet 
begun to invade the musculature This caranoma was 
forming considerable mucus and was comparable both 
grossly and microscopically to those seen m the colon In 
addition there was an inflammatory perforation of the tip 
of the appendix with penappendiciUs Because of the wide 
rwtnbution of the carcinoma on the mucosa at the base of 
me appendix, the portion of the cecum surrounding the 
openmg of the appendix ivas exased No caranoma was 
fwnd in this specimen The opening in the cecum was 
closed The patient had an uneventful convalescence ex- 
emt for a shghtly tender mass which could be felt through 
Iht abdominal wall lateral to the an tenor ihac spine On 
me 12th postoperative day this subsided under treatment 
With diathermy The patient was dismissed from the hos 
pital on the 21st postoperative day with the wound healed 
oj primary umon Nine months later she was hving and well 

From the Division of Surgery Mayo Foundation and the 
^tion on Surgical Pathology Mayo Clinic 


Minnesota 

A search of our files supplemented by further 
microscopic exammation of suspected specimens 
disclosed that m the period from 1910 to 1941, in- 
clusive, a diagnosis of caremoma of the appendix 
had been made on 144 specimens removed at 
operation Of this number 127 (88 2 per cent) of 
the carcmomas were of the carcmoid type, 12 (8 3 
per cent) of the cystic, and s (3 S per cent) of the 
colonic type Only 5 specimens of primary adeno- 
carcinoma of the appendix of the colonic type had 
been removed at operation This includes the case 
which has been cited A brief summary of the 
additional 4 cases follows 

Case 2 The patient, a woman aged 36 years, 6 months 
before had had tw 0 attacks of abdominal pain in the nght 
lower quadrant with vomiting and fever Each attack re- 
quired morphine Dunng this penod blood was passed m 
the stools On examination there was found generahzed 
abdominal tenderness A roentgenogram of the colon 
showed an mcompetent ileocecal valve with dilatation of 
the cecum At operation a leiomyoma of the uterus was re 
moved together ivith the appendix 

On gross examination, the distal i centimeter of the ap- 
pendix was obhterated Proxunal to this obhterahon in 
the middle third of the appendix was a tumor 1 3 by o s by 

0 5 centimeter This disclosed histologically an adenocar- 
cinoma, grade i, which had involved the mucosa, sub- 
mucosa, and musculature and also w as forming good acim 
and much mucus 

The postoperative course was uneventful Ten years 
later the paUent was ahve and well and abdonunal hyste 
rectomy did not disclose any evidence of the presence of 
carcinoma 

Case 3 The paUent was a man, aged 60 years Tw 0 
months pnor to admission, he had had generalized ab- 
dominal pam One week after admission, he had pain in 
the nght lower quadrant of the abdomen with elevation of 
temperature There was no blood m the stools A roentgeno- 
gram of the colon showed a deformity in the medial aspect 
of the cecum cbsplaang the ileum toward the midlme, sug- 
gesting a pencecal granuloma The leucocyte count was 
10,800 in each cubic millimeter of blood At operation a 
tumor was found at the base of the appendix and cecum 
with much secondary inflammation Deocolostomy was 
done and 3 weeks later resection of the nght portion of the 
colon was performed The gross specimen consisted of 7 
centimeters of ileum, 8 centimeters of cecum and the appen 
dix An adenocaranoma, grade i, was found at Ae base of 
the appendix extendmg into the cecum (4 by 3 cm ) The 
lymph nodes were not involved The pabent had an un 
eventful convalescence Three and a Imlf years later, the 
paUent was hving and well 

Case 4 The paUent, a woman aged 50 years, had pam 
in the upper part of the abdomen for several months re 
qmnng morphine 2 or 3 tunes a week On examinaUon, 
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because the lesions are smaller i\hen they are 
removed 

Histologically, this caremoma may be differen- 
tiated, producing well formed glands On the 
other hand, the caremoma may be quite undif- 
ferentiated and produce signet-rmg cells Usually 
vanable amounts of mucus are produced by the 
neoplastic cells Extra care is needed m the exci- 
sion of this type of caremoma of the appendix be- 
cause such a neoplasm frequently involves the base 
of the appendix, occasionally extending into the 
cecum If this is so, a more extensive resection 
may be necessary which would include a portion of 
the cecum 

Some, at least, of the colonic type of carcinoma 
onginate on the basis of adenomatous polj’ps, as 
suggested by Case 5 in which there was carci- 
nomatous change m an adenomatous polyp The 
histogenesis appears to be comparable to that of a 
carcinoma of the colon It is a well recognized fact 
that several carcinomas are likely to appear m the 
colon at the same or different times For this 
reason greater care should be taken m the following 
up of this type of carcinoma of the appendix 
with special reference to the possible develop- 
ment of a caremoma in some part of the colon or 
rectum 

The symptomatology which is found in this 
type of lesion appears to be twofold Symptoms 



Fig 3 Intenor of the appendix showing an adenom 
atous polyp 


of the first group are referable to obstruction of 
the appendiceal lumen with or without acute in- 
flammatorv changes in the appendiceal wall distal 
to the lesion These sjmiptoms maj be exag- 
gerated b> perforation of the appendnx Symp- 
toms of tlie second group are caused by the ulcer- 
ation of the lesion with bleeding The result is 
mamfest by tarry stools 

A companson of some of the more important 
points of differentiation between the three types of 
carcinoma of the appendix is set forth in Table I 
Figures 5 and 6 represent the charactenstic mi- 
croscopic findings present in the carcinoid and 
cystic types 



Eg 4 Section of nn adenomatous ijoUt) m the ipixm 
jj'i Region-, of mahgmnc) are charactenzed b\ larger 
Qceper staminp nuclei a5 conlri'^tcd \\ ith the benign regional 
^hich '^how paler ‘^mailer nuclei Thisle ion i«; in c\cr\ \\a\ 
^timiiarablc to a carcinomatous ixilj'p m the colon Hcma 
t*>'j>lin and co'iin slam, Xs^ 

1 iR Adenocarcinoma of the appendix gride i of the 
cJiranoid Ij'pc The groups of small cells uith deeph stain 


inp nuclei arc apparent with \crj little cndcncc of forma 
tion of ghnds HcmatoT> lin and co<in «iLiin, X 57 

I ig 6 Intracv’^tic papillary adenocarcinoma grade i 
The papillarv projections and the beginning infiltration 
into the l^•all of the appendix arc to be «wn This t\pc of 
ncopla'^m ^^hcn it spreads to the pcntoncum produce? 
p-scudom\T:oma i>enlonaci IIcmatox\lin and eo-in stain, 
XSs 
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INFILTRATION THERAPY OF ACUTE TENDINITIS 
WITH CALCIFICATION 

PAUL W LAPIDUS, M D , F A C S , New York, New York 


T he first descnptions of acute tendinitis 
with calcification were concerned with 
its occurrence at the shoulder joint It 
was not untd later, with the develop- 
ment of roentgenology, that it became possible to 
diagnose its existence m other locations, where its 
sinulanty hnked it with the condition found in the 
shoulder 

A review of the bterature on this subject indi- 
cates that the earher investigators were not in a 
position to make a precise differential diagnosis of 
the mulbple penarticular lesions of the shoulder 
joint. Therefore, their interpretations were often 
erroneous and their diagnoses inaccurate 
In the begirmmg of the mneteenth century 
Cowper, and later others, attnbuted most of the 
posttraumatic lesions of the shoulder to disloca- 
tion of the tendon of the long head of the biceps 
Jarjavay, in 1867, demed the existence of disloca- 
tion of the biceps tendon and concluded that 
bursitis was misdiagnosed as a tendinous disloca- 
tion On the basis of a few chnical cases and also 
anatomical dissections, he gave a rather precise 
descnption of bursitis at the shoulder One of his 
patients had serous effusion in the bursa and was 
treated by repieated evacuation of the fluid by 
means of “puncture with a bistun ” 

In 1872 there appeared the classical work of 
Duplay, who described a new chnical entity, 
which he called “pdnarthnte scapulo-humdrale,” 
later named after him, “morbus Duplay ” Most 
of Duplay’s cases were posttraumatic, and it is 
evident that his “pdnarthnte scapulo-humdrale” 
included fractures, tendinous tears, tendimtis 
with calcification, bursitis, periarticular changes, 
which we now classify as “frozen shoulder,” and 
probably also many other diseases of the shoulder 
Before Duplay, a great number of shoulder 
lesions were considered due to “rheumatism ” In 
his first cases Duplay suspected mtra-articular 
fibrous ankylosis because of the cracking sound 
produced during manipulation under chloroform 
A postmortem exanunation performed in 1870 
on one of his patients, whose shoulder had been 
^mpulated under anesthesia because it v as stiff 

, the Hospital for Joint Diseases, Sersncc of Leo Mn>cr, 
al D , and the New York Policlinic Medical School and Hospi- 
Otl, Semce of J J Nutt, M D 


following a reduced dislocation, proved to him 
that the changes were periarticular, and not a 
true intra-articular ankylosis Of especial interest 
IS the following conclusion of Duplay “In fact, 
one can admit that there exists besides the scapulo- 
humeral joint itself a second articulation between 
the inferior surface of the acromiocoracoid vault 
and the upper end of the humerus, which is cov- 
ered by Its penosteum and by the tendons insert- 
ing themselves over the tuberosities AH the mo- 
tions of the scapulohumeral joint are associated 
with corresponding mobdity in this second articu- 
lation which IS located externally to the first, m 
other words, the upper end of the humerus glides 
beneath the acrormoclavicular vault ” 

Fifty-six years later, Codman (1934) likewise 
considered the subacroimal bursa “m fact a 
secondary scapulohumeral joint ” 

Duplaj^s treatment consisted of manipulation 
under chloroform followed by exercises In 1878 
Despates descnbed his experiences with “morbus 
Duplay ” He emphasized that penarthntis is not 
exclusively a local lesion of the bursa, but rather 
a manifestation of generahzed diathhe rheumatic 
He reported 2 cases in which he stressed the simul- 
taneous arthntic involvement of the other joints, 
muscular atrophy, tender brachial plexus, and 
other trophic changes One of his patients api- 
parently also had severe herpes zoster over the 
shoulder and the back The treatment of Despates, 
however, was the same as that of Duplaj, and 
likewise consisted of repeated manipulations un- 
der chloroform 

Putnam, m 1882, introduced “morbus Du- 
play” mto Boston He did not quite agree with 
Duplay’s view that manipulation is the only 
rational therapy, since one of his patients re- 
covered after being “left entirely to himself ” 
Nevertheless, most of his patients were subjected 
to manipulation under ether This procedure be- 
came the routine treatment in Boston, until the 
earlj daj s of Codman 

With the advent of roentgenology it became 
possible to obseiw^e periarticular shadows at the 
shoulder joint, w'hich were thought to be frac- 
tures During the first years of the twentieth 
century^ the designation “penarthrite scapulo- 
humfele” no longer satisfied the clinician At- 
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lie 2 CasLj, II I a, Roentpenogram of ri^hl sliouldcr 
Hith needle in center of the deposit before infiltration 
therap) \ote the presence of a dejmsit also o\er the left 
shoulder, a right, iihicli was completely sjmptom free at 
that time h, Roentgenogram of nght shoulder 5 da>’s after 
infiltration therap> Note fragmentation and spreading 
of the deposit over a much larger area and beginning of 
alisorption c Roentgenogram of nght shoulder 4 months 
alter infiltration therapy Note practically complete disap 
pcarance of the dejiosit d. Roentgenogram of nght 
shoulder, tyi years after infiltration therapy Note com 
plcte disapiicarancc of the deposit on the nght side \ rav 
picture of the left shoulder taken at the same time showed 
the same findings as in a, at right 



the tendons of the supraspinatus and infraspi- 
natus ” Ihis tendon rupture was also noted in 5 
caduers Intribursal fibrous bands and ad- 
liesions were often obsened both at operations 
and also in anatomiail matenal Careful dissec- 
tion on one cadaacr showed “that the subdeltoid 
adhesions alone maintained the limitation of 
abduction and caternal rotation ” 

Painter (1907) seems to liaae been the first to 
report operative findings in a ca'^e of acute pen 
articular calcification at the shoulder diagnosed 
rocntgenologicallv before the operation The pa- 


tient, a phvsician, 37 vears old was operated 
upon in the presence of Codman on Mav 17, 1905 
The calcareous material was removed, and the 
patient sustained prompt relief The operative 
findings were also given in 3 other similar cases 
The deposit consisted mainlv of calcium jihos- 
phatc, also calcium carbonate, and traces of mag- 
nesium 

In 190S there appeared another ven cxtcn'iivc 
paper bv Codman, based on ob'Mjrvations of 75 
painful shoiildcrb The term "sub icromial ’ was 
offered as a substitute for subdeltoid, ‘ and it was 
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Fig 6 Case 31, K B a, Oblique vle^^ of both feet show 
ing normal inconstant second tibial sesamoid (arrow) on 
the nght side (at nght) The left second tibial sesamoid 
Oarge arrow in left film) is surrounded by calcareous de 
posits (small arrow), which spread toward the base of the 


proximal phalanx b, Special sesamoid technique showing 
the inconstant second tibial (large arrow) on both sides 
Note the calcareous deposits (small arrows) around the 
sesamoid on the left side (film at left) 


Codman, Bnckner considered that the suba- 
cromial and the subdeltoid bursa were one and 
the same 

The results of the pathological examination of 
the tissue removed by Bnclmer in 4 cases were 
presented by Moschcowitz m 1915 He found 
the lesion to be mtratendmous, and thought that 
“calcification only occurs in dead or inert tissue, 
that is, tissues that have no blood supply It 
never occurs m tissues whose blood supply is 
abundant ” 

Numerous investigators, including Camett 
(1925), Ayzac (1926), Elmsie (1932), and many 
others, have contributed to our knowledge of 
acute calcified tendimtis Schaer (1936) pub- 
hshed a large work with an extensive bibhographi- 
cal review Sandstroem and Wahlgren (1937) 
gave pathological findings in iz cases m which 
open operation had been performed Roentgen 
therapy was used by Sandstroem (1938) with ap- 
parently favorable results m a number of cases 
There was no mention of infiltration treatment 

Richards, in 1931, accidentally discovered that 
intravenous injections of iron cacodylate reheved 
acute painful shoulders His 3 reported cases are, 
however, not convincing 

The first report of prompt rehef of symptoms 
hj aspiration under local anesthesia was that of 
Flint, of Yale, in 1913 Two patients with acute 
shoulder lesions were promptly reheved by this 
treatment In both cases, 3 to 4 cubic centi- 
meters of straw-colored fluid, which was sterile 
and coagulated on standmg, was obtained 

A year later, Sievers (1914), m Germany, 
cognizant of Flint’s pubhcation, descnbed the 
Case of another patient sirmlarly treated, with 
success No roentgenographic findings were 
gi\en Weeks and Delprat, m 1936, claimed that 
m 1908 a patient with acute painful shoulder was 
promptly reheved after aspiration of 2 cubic 
centimeters of straw-colored fluid They advo- 


caieo muiiipie neeaiing under local anesthesia, 
which gave them good results also in cases with- 
out calcareous deposit The “needhng” treatment 
has been used successfully by these investigators 
in additional cases treated after 1933 
Haldeman and Soto-Hall, m 1935, referring to 
cases of acute shoulder lesions, stated that thev 
“have made it a practice to inject from 10 to 15 
cubic centimeters of i per cent procaine hydro- 
chloride into the bursa ” Relief of pain and fre- 
quentiy disappearance of the deposit were ob- 
tamed withm a few days, but repeated injections 
sometimes were necessary 

Treatment of acute subacromial bursitis bv 
open eiyloration or novocain injection was em- 

KMp ^ 935 , who stated 

Of the above two methods the most dramatic m 
lU rehef is that of exploration and drainage » 
^e mjecuon treatment was first attempted bv 
these workers in 1934 Although favonng the 
open operation, they admitted that the novocmn 
injection treatment “was strikingly helpful^ n 
aU cases of acute bursitis ^ ^ 

In 1938 Ferguson wrote that 

jection method has come “mto favorT°'^'" fi?' 
past few years ” ^^^nng the 

Patterson and Darrach, m i , , 
method of removing the denos^Fn ^ 

washing the bursa through t^npi^n 
mto its cavity Later Pattprc/, ^dles inserted 
(1940) reported further exnenp Patterson 

method In 2 per cent of the^ ra 

thesia was employed SometimS ^ general anes- 

to msert 3 or 4 needles “,{ , „ necessan, 

obtamed between the first t 

admitted that their oncinal authors 

the deposit was apparently 
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TABLE n —ANALYSIS OF 34 CASES OF TENDINITIS WITH CALCIFICATION AT VARIOUS LOCATIONS 

— Continued 


Factor 

Site of tendinitis 

■ Shoulder 

Elbow 

Hip 1 

Knee 

Wnjt 

Foot 

Total 

FoDow-op 

371- 

1 X 






I 

None 

4 

S 

3 1 

3 i 

1 

4 

30 

Late resultat 

Excellent 

IZ 

1 





12 

Good 

r 



I 



2 

Poor 




i 

1 

i 


Unknown 

4 ‘ 

5* 

3' 

3’ 

I* 

4 1 

30 


♦Acute — severe r“»n with disability^ chronic — occasional pain withont disability 

tindudca fullness and increased heat over affected area Trendelenburg sl^ 

^Excellent — dlsappeatance oi i^n within a few days accompanied by gradual diaappearance of the deposit and no recurrence of pain on follow up 
good— complete and permanent rehef of symptoms without complete disappearance of the depodt poor — persistence of pain and limitation of motion 
with or without diminution or complete disappearance of the deposit. 

*One patient who had tendinitis of the right shoulder to begin with was found on follow up to have occasional pain m the left shoulder also The 
light (treated) shoulder was symptomlesa X ray showed absence of a deposit In the right shoulder but there was a small deposit in the left supra 
ipmatos tendoiL 

*This patient had a sponlaneous recovery Symptoms and deposit nadually disappeared with only physiotherapy 

>No attempt at aspiration was made m i case since there was no deposit, although the patient complained of occasional pain for the past a or 3 
months during bowliM The second case was the patient who recovered spontaneously mth only physiotherapy 

<The early result af^ months after infiltration therapy Is known In a cases i of which had an excellent result and the other a poor result 

*7116 early result (a few months) is known In these 5 cases. Of j receiving infiltration therapy i had a poor early result and the other an cjccellent 
Immediate result Of the 3 remaining cases, i treated by Dr M Burmannad a good early result in response to physiotheraro^ and rest one cour 
tesy of Dr H Sonnenschein had an escdlenl early result from open operation and the third courtesy of Dr A- Kenln had a good early result 
upon aspiratjon of the calcareous deposit 

*One had an excellent early result and 2 had a good early result Of the latter i was treated by Dr M Borman 

^One had a good early result when treated by rest and immobilLtation and t bad a poor early result when iimilarly treated with physiotherapy 

*Thu case courtesy of Dr Leo Mayer had a poor early result 

*This peliOQt had calcification in the AchiDes tendon He is an example of a chronic, symptomleas intratendlnous calcification which was discovered 
during a general ph>*sical examination when a hard rod like, nontenaer mass was noted in the right Achilles tendon over the place of tenotomy id 
earlydilldhoQKl patient had had mild congenital right clubfoot which had been corrected by open lengthening of the Achillea tendon 

>*Thjs patient had tendinitis with calcification in the lumbncal and interosseal tendons of the lut second toe, and had an excellent early result 3 
months after open operation performed by another surgeon. 


calcareous tendimbs because it seems to abort 
and shorten the acute stage and to prevent recur- 
rences 

The amount of novocam solution and sabne 
used seems to have no direct influence upon the 
results obtained, except that the solutions should 
be mjected directly mto the deposit It also api- 
pears to be more rational to initiate the infiltration 
with a smaU amount of novocam followed by a 
larger amount of warm normal saline, smee the 
latter is less toxic 

OBSERVATIONS 

Tendinitis with calcification occurs far more 
frequently at the shoulder jomt than in any other 
part of Ae body This is borne out by Sand- 
stroem’s senes of 329 cases of calcified tendmitis 
reported m 1938, in which the location of the 
lesion vaned as follows shoulder, 259 cases, hip, 
48 cases, elbow, 6 cases, fingers, 6 cases, knee, 5 
cases, toes, 3 cases, and wnst, 2 cases In the 
author’s senes of cases the shoulder also was the 
most frequently involved 

This may be explamed by the evolutionary 
changes of the shoulder ]omt and its anatomical 
and functional peculianties The scapulohumeral 


articulation in man has the greatest range of 
motion, as compared with any other jomt This 
extreme hypermobility is made possible by the 
great disproportion of the articular facets of the 
humeral head and the glenoid fossa The articular 
surface of the head is four times greater than that 
of the glenoid fossa (Lanz and Wachsmuth, 1938) 
The angular value of the vertical arc in frontal 
plane formed by the glenoid fossa is 75 degrees, 
while that of the humeral head is 153 degrees 
(Stemdler, 1935) Because of this difference m 
the articular surfaces, a very large part of the 
shoulder jomt is represented by a jomt capsule 
According to Fick (1904), the intra-articular space 
IS so great that it can accommodate a “second 
humeral head ’’ The hypiermobihty of the arm 
IS further augmented by the movable attach'inent 
of the scapula to the thorax 

In the horizontal posture of quadrupeds, both 
the front and hind legs are designed to bear the 
weight of the body, and the humeral head is 
pressed against the glenoid fossa in a manner 
similar to the femoral head bearing against the 
acetabulum With the adaption of upnght pas- 
ture, the uppier limb became susjiended from the 
body The weight of the arm itself tended to 






















SCrRGER\ G^TTECOLOGl AM) OBSTETRICS 


■fWite thehumcT»lbe*d frotn Ibe gJwW /c«i. 
Thk WM prrreotfd br the Joint afwOc and the 
g n ac fe *. both ol whkJi were under tenrik k«d in 
in nprigbt pcaitlorL Some oi the raoide*, 
ckDy the tupnuptmtm, itn ccanpaiith^ w Ay 
cad faadeqmtelj- idipt^ foe the nnr mecLaiiicil 
reqa lm aenU, becatne d the reklK-ely rettal 
adaption d upright poature. Aa atated by Cod- 
nan, It became neceiaiiy for “ibe mpraaplnaiu 
to Hft the arm loatead d twinging the foeeiej." 
lifthi* anv wri^t eapcdalljr with arm fa 
Inotai abiWtloo, pat* a tremeDdoua tenaDe Wwf 
OQ the ca^oofe ana moscfai actfag a^hat great 
krttagt 

Aa pointed out bv Ihiplaj. the riwokier joint 
I* the only <me fa w&fch fa aodltka to t^ fata 
capaolar motko, there b a mobility betwm the 
capetde oi the acapofa fam ietal aiticuktloD and 
the aocLet formed by the aanmka and the 
eonumjer omla l Ogameit The large snhacnxDial 
buraa and the looae aobdeltoid aredar tiaaw bclp 
to produce free ^Mfag raotHo fa thh 'aecrad 
thooldeT jdnt.'’ Ahhnt^ mot of the time the 
joint capmk nod the penaiticQkr aoit unettnes 
ate aahjected to tenrioi, occaaknaOy there I* re 
Tcnfae to the pdaJifae mechankaJi coecQtkb. 
For whia asraethinf h poched with the 

hand or when ooe filii forward oa the oat 
stretched band, an upward thrust h prodoced, 
pairing the hod of the faooerus agafait the 
glenoid foaaa toi at the ome Ume co aip rc Ml ag 
the uppe part of the Jofal capsoie betueen the 
ngidiwketoi the *bfco^ shoe MfT joint aodtbe 
bead of the humerua. Thb prohabh- la the reaaoa 
why the tendinous caff oi the iboalcKr jouit eqw 
dally the uppenDost npraspioattEi tendoa, b 
aubjccted to cootianoo* mfU Iraumatlaliaa or 
acute aevere fajtnT multi ng in degenerathr 
changes with cakmcatkn or teodfaan lean. 
r cs p c c th-e^ It b doabUul that tranina mar be 
immerUateW fiikrwed by fonnatkn of a cakarcoos 
depoiit. Moat proQjly It takes »e^ and poe- 
•ibly moptb <> for caJdhcatkxi to take pbce. 
However a ktent deporit, whether of poat 
traumatic or other origin may be acUrated a 
recent Injury to prodcxi sympecaoi and iaabulty 
In iff apparently healthy toohidtaL 

In adfalion to trauma, there nm> be aocne 
metabolx predbpoaitioD oi the fadWthal toward 
Tbb b erident from the fact that 
the depoaU b tardy obaerred fa Toong P«w 
The far greater freqooxT oi faToiicmeDt oi w 
rli^ ahooldcr noted In all i cricwtd pa{W to- 
(&ates trauma as ooe of the etWogfcal factoa 

It b obrioos that although tendfakb » 
oficatioo occnri mart frequently at Ibe ahcwIn CT 


h h by 00 means restricted to thh Inatico. The 
ellw. fap, loee, foot, and wrbt hare b«a b- 
Totved In the MllKrt aenes, as weD u fa cm 
reported fa other pabficatioci. There h a cW 
res em bh n e e b etween the InJon at tfa rfwoUa 
and that at the Wp due to hoooic^ of ih-e t»o 
joints. 

The bSItralica tbenpv has been tf»iM to be 
aoc ca a J nl fa these different locatWa fa acaie 

cases. Tbe anther bfoDy aware oithifcatihifaT 
ci the occurTeo ce of spoataneoos recomv with 
complete dbafpea ranee oi the deposit fa patfanb 
with acute caloreoos teotfinhb. hermlwhs^ 
bb obsrmtfaos hare cominced him oi a definite 
bciie£t firan the fafiltration thenpr b ante 
caaei. Relief oi pafa b dttn drunatk and, ai i 
rale, h foOowed ov dbappearance oi Um dqvait. 
snotAST 


I Acute teudfaitb with caldficatlon moft 
c onu nrjalv ocrari at the aboalder joint, aJlbonli 
thb leskD may be located fa other parts oi the 
body 

a. The fa&hratfaa thera;^ oi acste tendjoith 
with caldfiotioo haa gK^ qidU atbbetory re 
salts fa the series <J case* pranted, with lew ta 

a Treatment b acenarpanird by refaef a/ 
r faitbJ exacertolke td rr Btjraa a, and 
ol dieppearance oi the dno^ 
y. la cases of '^Iroien ibocldo* Ine bfihadoo 
treatzocat was found to be ci no rafae while fa 
dutodc wHh mOd rnspicces hs effect b 
doobtfoL 
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THE INHIBITOR\ EFFECT OF PROCAINE ON THE 
BACTERIOSTATIC ACTIVIT\ OF SULFATHI AZOLE 

DWIEL CASTES \l D JUUAN J fWED MD ud FRANCES A. ILAUAIAS MS, 

New Tort, N«r ^ ort 


T ffi faoraring tae of the nUbnamkk btwiaik fatabitanu The tac of k«al 

dni*» to the treatment of taumatic Mothrtk* fa the tmtmcnt of coopoeod fnc 
wocndi has arooied cwaidenhfe ipcco- tnra aod other inumalic tod potajtiinr fa. 
bUw u to the mecbaninn of ibetr ac fecled wtrodi b wWoprtad, tad the inetihrtJc 
^tfldtheUctoti»yditnfli«o«thdrtcUTit> fa ii»i« ct*nn« tae b peobtbly procifae (1 
Since the reptrt of Jesaen tad hb co-orot k ett on dkthrUmfao ethyl pait^nlao-benztnlt) t it- 
the tratioent of cot apo u rri frtctnre*, tarpoo* rtv*i/recifptr»-«iifa>teftzofctcid UtiLcaa- 
htre tdrocatcd the topct] tppBatian of oee of pound curtt the tame EnhlbJtcey edcct oo rA*'- 
the nUootmlde dmti fa t vuiety of fafectcd or thluole fa ffre that It docs fa rfa* the pracnt 


^ the w<»k of Ttflel and Hanry Key and tafattae ocn mn iu d tfakphepotneDODfaBciora. Of 
Franheh uw] othen, althou^ Bri:ker aod Gra cooTte,itbreaHsdthalttbextnsKlydificaUt 
ham noted tome hhlbitkei of wound beathf pru doce experimentally a wound that b ooctly 
fofkrwfaf the kcal appUcatko of ao.I£aftflamfcte aiadafOQa to the trannatic vnond. lo tbe Utter 
ayatali. whDe the tnmber of arcabou nay be bm, Ifa 

The actioo of the aolfanaoiidea b baeterioatatk railety b frealer and tnqocBtlv aererdfaf to 
tmthei than bactenoddal and the Tariom dn|» fa Mrlew% anamfif barurria nay be pnaent er 
thit group exhibit i asleethe actbrlcv towd dll the varWa crgasJsBa p meat say ha«% a rm* 
fennt pathogenic argankmi. Forthermore, cer biotic efect which pnn cnltnita do not bare, 
tafa coodJlkim nay prrveat CDopfeuiy or fahUt Ftirthermotv the nature cf the tmmatiriat 
theu* bactenonatic activity Lockwood ($, 6 y) agent b twaQy quite dbamdbr Howerer tiao; 
has fhown that atotll amouata of peptone and tto StaphyiococCDa anma b an afamt cecamt 
peptcne-Uke aubttaocea fa cfature mea fahlbSt fahahhant and b kscrwi] dehnheiy to be patbo- 
tbc actWHv cf aaiianaamide StrauM and FfaUnd icofa. the expcrimenial woih waa canicd cnl tc 
detected a viective mtdht tinn of oaUnoamide woneda faocabted with ihb orpudaoL 

drun by medk of blood, both bomao and boeac , 

aennn, and Iher hfinim raedkim. 

Sprak and Jermcta hare ftocGed the fa nfr# I Iheae adjdfea taUathiaaote waa the oe^ 
effect of para^mfao-beittoic acid on the hacterio' njHooanijde otOUed. Thb dntf b prohihly the 
ftatk actirity of agaioit Stapbyli>- cme cf choke fame fa timatic wecoda beoaie 

«r.d iK«t « dffeittf of Ha actlou on the tlmoai conatantly wewat 

of thb activity occurtecL Similar tesiika were ob- atapfeyfacoccna and becauae of ha leUtlrdy alow 
taioedbj McCarty and by Kehch, Baker KiahL abaceprtioo. The fafectfa* ocganbm wd was a 
airf (>3wea, who wocted with the varioui local airafa cf Suphylococcai arena from 
ane*theticBderfTadfrompaii'amiiw>Uciu^ aoite oatenmyHltb (tupf^ by Dr J«to fc- 

nrebtto'frocipoheervea thatadeffahcanUfOO- Bhir bacteriokgbt, HtapHal fa* Jo^ DrwaaoJ 
btic effect waa exerted by these derivalirtaoo the whidi wwa kneras to pfwfaa a loti^ Thb « 

artirlty of mlfatbbaie fa aobtiooa faocoUted grown en biafa-teart fafiako i«ir fea 14 
with sVyteoccnaanreua and BadDnicoa 

TTic appGcatJona of thb experfmenul i j cnhfc centfaieten of hart fafmJ®b^ tw 

TOk are weU worth coBidering. A atndy cf tbe *^*1^ waa oaed to c^ wwi^Prt&^ 5 ^“ 
iBctcridfc®- cf Infected ami trantnatic wounda by periMta rcrol cd that thb ffi rthed prodoetd 

Fiw* tk* LifacnCWT DtrWM laJ Ika •wpaJ *wrtc» li* ranv) were tned fa aD npciliaeTita Tfared^ 
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lated with banum sulfide Anesthesia was in- 
duced by the intravenous administration of 
nembutal at the rate of o 2 cubic centimeter per 
pound into the ear vein The average dose per 
rabbit was i cubic centimeter An mcision about 

1 5 to 2 mches long was made through the skin 
of the back, parallel to the spme and about i mch 
lateral and just caudad to the ongm of the last 
nb This was earned through the fascia, and the 
sacrospinahs muscle was exposed By blunt dis- 
section, the fibers of the muscle were separated 
and a small space was formed Hemostats were 
apphed to the muscle fibers surroundmg the area 
and the muscle tissue was crushed to simulate as 
closely as possible the traumatic wound Three 
senes of expenments were earned out on these 
wounds In senes I the traumatised muscle 
wound was moculated with the suspension of 
Staphylococcus aureus prepared as described pre- 
viously The wound was then closed with fine 
silk In senes II moculation with the bactenal 
suspension was similarly performed and then 10 
grams (o 65 gm ) of sulfathiazole powder was 
sprmkled mto the wound Previous expenments 
m which a smaller amount of sulfathiazole (o 35 
gm and o 5 gm ) was used demonstrated that the 
smaller amounts of the drug were ineffective m 
mhibitmg the infection In senes lU the skm m- 
nsion was made as above The fascia was then 
mfiltrated over an area of mches with i cubic 
centuneter of a solution of 2 per cent procame 
and then mcised The muscle was infiltrated with 

2 cubic centimeters of the same solution, and then 
the fibers were bluntly separated and crushed as 
m the previous expenments The wounds were 
moculated and the sulfathiazole was mserted as 
m the other groups The wounds were bkewise 
closed with fine silk. 

All animals were observed for a penod of at least 
6 weeks following the operative procedures 

RESULTS 

Senes I Twelve rabbits All mcisions became 
infected and definite abscess formation occurred 
withm 2 weeks The abscesses were thick walled 
and filled with a heavy purulent secretion Cul- 
tures taken from the abscess cavities yielded 
Staphylococcus aureus 

Senes II Thirty- three rabbits In 20 animals 
no gross evidence of infection was discernible 
during the penod of observation (4 to 6 weeks) 
The wounds healed per prtmam and, except for a 
sbghtly mcreased amount of thickemng, they 
•hffered in no way from healed nomnfected 
Wounds The thickening was probably due to 
remnants of unabsorbed sulfathiazole powder 


TABLE I INCIDENCE OF INFECTIONS IN 

VARIOUS GROUPS 



Infection ^ 

1 

No infection 


Number 

Per cent 

1 

Number 

Per cent 

Series 1 — wounds inoevdated 
with Staphylococcus aureus 

la 

100 

0 


Series tl — wounds inoculated 
with Staphylococcus aureus 
and 0 67 gm of sulfathiaxole 

13 

39 3 

ao 

60 6 

Senes HI — wounds inoculated 
with Staphylococcus aureus i 
and 067 gm of sulfathiazole 
and Infiltrated with 3 cc. of 
a per cent procaine 1 

a 6 

100 

0 



Several of the wounds were mcised agam after 2 
or 3 weeks and cultures were taken In all cases a 
staphylococcus was obtamed correspondmg to the 
infectmg organism This would lend support to 
the contention that the action of sulfathiazole is 
bactenostatic rather than bactenocidal A de- 
layed infection or an attenuated type of mfection 
was observed m 8 rabbits In these, the mfection 
either developed very slowly as compared to the 2 
week period m senes I, or appeared m a much 
milder form In the latter, no definite abscesses 
were observed but rather a diffuse infection with 
dehiscence of the wound and purulent drainage 
around the suture openmgs In the animals with 
delayed infection a slowly developmg mduration 
and edema were observed for 7 to 14 days, and 
this was followed by breakmg down of the wound 
and extrusion of small clumps of sulfathiazole 
powder and purulent matenal Sections of the 
wounds revealed a true mflammatory process m- 
volvmg skm, muscle, and fascia Fmally, m 5 
rabbits, definite abscesses developed withm 2 
weeks and were completely identical with those m 
senes I 

Series III Twenty-six rabbits Definite ab- 
scesses developed m all animals In several, the 
appearance was slightly delayed beyond the 2 
week penod observed m senes I, but m no case 
was this delay beyond 3 weeks The abscesses 
were fairly large and well localized Occasionally 
the edges of the mcisions separated but m a 
majonty of the animals good healmg of the skm 
and subcutaneous layers was observ^ 

ANALYSIS OF RESULTS 

The studies heretofore desenbed offer fairly 
defimte experimental evidence that procame, m 
the dilution and quantity used, wiU inhibit or 
entirely prevent the bactenostatic activity of 
sulfathiazole m wounds infected, at the time of 
trauma, with a suspension of Staphylococcus au- 
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ma. SuUsUol wuljiii d the* roolu dnoao- 
ft rijidficftol diffmnct tx t wcea Ihe per 
OTUge d Wertiooft b *criei II »od *erie« HL In 
titt fccner cmly 351.3 per cent of the •wwiadft be^ 
duo* Infected, bcbdlM thcw iritii ill^t or de- 
Uyed bfecllopi, tfiiQc m Ibe httn 100 per cent 
develcwd ft t j fnxi , If ire were to eathule tbone 
ft ote att b lerlcft H b vldcb tbe Wectkn wxx 
Trdnbol, the percenUje (SflcreBc e vooVi be even 
c»Tt itciUai On tbe baiii of tboe experiments, 
bowever oce cxnnot sUte tiat prooine ironW 
fthrftje be 300 per cent effectWe In faVi&jitrig tbe 
ftcth^y of tolffttbiftiole becinse, ftccordbx to tbe 
b«s of probftbILty one Bd|bt fttlQ i^et bfectkns 
b cftcb of ft g TOPp of efi nobiti if prixabc vms 
c<dy 84 per cent effecthe. I\e c»a be entftb, 
bowrer, ti»t b KTOop* slmOftiiy treated (sctki 
Ul) not Wh tbftn 84 per cent of t^ «nhrgU vrxdd 
develop ftn fafectfan. Tbh fijuie (64 per cent) 
«ben coeapared to tbe 39 per cent of fteric* II b 
fttfO tfgniocftntfy different ftod tberefore, tbe 
roBslti rnwrted are definitely not doe to cbftcce 
ftlooe. Tnb (UUsdal conobocituQ b etntbl 
ts ftll work of this mbirc b order to eUobftte Uk 
effect of dsuKe TirttUacct, ftnd to imLe cerUb 
tbftt tbe nciserfctl ceerpoedfen of eteb froop b 
ftdeqtuLte foe tbe enocfotkis dtesm frm tbe 
experisenul rmiti. 

Solbtbbsole, therefore mxy be cftld to per* 
wot infeciioo b c iper to eBuny bi/ected woaods 
(Supbldococctu ftQROi) b approxonuly 60 per 
cttt of tbe dftcft The ftddltkiQ of I per cent pro- 
Cline fotalbD b ftSKKiatj ordbarihr med ofad* 
f H y vfK ihb cffccth-Giea comkieTftbfy 

In tbe pr esent sertes rt ms loo per cent effective 
b tbc becteriocUlic setioa of tuUa 

thbrnle , ftod from tbe rtftrkbxibt of stilittia] 
evfthifttb», ire m») *tstc tbst it rrfll be ftt least 84 
per emt enectfvo m aD ftlmflar |nupL 

Tbe spplidfttion of tbese flodM b erf- 

dent UTiDe proiiiDe wu the otdy derfratfre of 
para-ambo-beBioic add atodied, the resniU of fa 
eipeiiments wooJd lead ooe to bebece that 
other anestbetk sijents dernrd from thb chem- 
ical, voold beb»w limilirfy in rfrr (3 14) Tbefc 
fore fa tl* trentnicot of fnfeeted or pxrtenlbDy 


Inlected wooodi, it would srem adrbobb to forr 

p the « of local arjestbexb, or B thb b 
Ue, to empby lancer trooonts of lulIjthajiJe anf 

t use ffreatcT dihrtlooj of the anaibrtlc stnt 
ftcmurr axd cesMurwaa 
I Tbe bactrrfonatk action of edfithiifiJe 
can be fahibhed a rifra by many sgroti. Pm- 

amfaodxanic add and itsdrrhithnaTeiracQz 
tbe moat potent of tbese hblbiton. 

t Miot local anestbetk ifTTiii fa mm 
ait derived from para-amlno-beTmic acid. Pre- 
CftbefB dletln-iainfao rtbyi para ambo-bnuoat 1 
b pcobably tltc local anrsbetic ned cwo irt- 
qoeol^ 

3 Tbe espcilmrotal lori. repeated bema bai 
abnm co p cl nsfitly that prtabe wiQ blAft ibe 
hactericataifc sethity of ulfaUduole b i wn b 
bocslattd at tbe tfaw of trauma ihh a aospen- 
sJbe of Stapfiy k icoctai a reoa. 

4. As a itanlt of these ftsdkt «ie are of the 
cnbioc that tbe use of proolae for local aarstbe- 
sa fa the treatment of compound fractsm and 
trmvnttk; voonda b cobtrafadicated vbea nUa 
tlduole b to be appbed topically 
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EVALUATION OF DYSMENORRHEA BY BASAL BODY 

TEMPERATURE 

ROBERT A LYON, M D , San Francisco, California 


P ROLIFERATIVE as well as progesta- 
tional premenstrual endometrium have 
been assoaated with dysmenorrhea by 
Hirst, Hamblen, and Cuyler On the other 
band, Wilson and KurzroL observed secretory 
endometnum premenstrually m each instance of 
essential dysmenorrhea whidi they studied They 
furthermore produced dysmenorrhea in an ame- 
norrheic individual by means of progesterone 
They concluded that only women with corpus 
luteum function can have dysmenorrhea Sturgis 
and Albnght (ii) noted that dysmenorrhea did 
not occur in the absence of a secretory endo- 
metnum, thus tending to confirm the ongmal 
observation by Wdson and Kurzrok This asso- 
ciation of ovulation and anovulation with dys- 
menorrhea seems to ment further examination 
It is the purpose of this presentation to m- 
vestigate the contention, by means of the basal 
temperature approach, that ovulation is pre- 
requisite to dysmenorrhea Basal body tempera- 
tures of women, contrary to men, fluctuate durmg 
the month (6) Basal temperatures have been 
used by Rubenstem (7), A Palmer (4), R Palmer 
(s), VoUmann, and Zuck to mdicate ovulation 
Use is made of the sharp nse in basal temperature m 
the progestational phase of the ovulatory cycle 
Such an alteration does not occur in the anovula- 
tory cyde, so the temperature remams essentially 
unhanged throughout. However, the daily fluc- 
tuations may be relatively wide in range 
VoUmann observed that the duration of the pre- 
menstrual phase was relatively independent of the 
length of the menstrual cyde On the other hand 
the duration of the postmenstrual phase varied 
directly with the cyde length Rubenstem (8) 
plotted the zenith of cychc basal temperatures at 
S to 10 days premenstrum, whereas the nadir 
averaged 15 dajis pnor to menstruation 
Correlations between basal temperature and 
vaginal smear techniques were demonstrated by 
Rubenstem and Lmdsley (9) durmg 5 menstrual 
cydes Rubenstem concluded that the tempera- 
ture cyde was as reliable an indicator of ovulation 
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as the vagmal smear There wasestabhsheda -f- 93 
correlation between the low point of the basal 
temperature curve and a smear typical of ma ximal 
estrone activity This same author later (8) made 
use of the basal temperature for determmation of 
ovanan function for, which it was considered a 
better cntenon than the vagmal smear 

Palmer and DeviUers observed the eflfect of 
estrogen, progesterone, and testosterone on 
ovanectomized women m regard to basal tem- 
perature Estrogens and testosterone produced a 
decrement m thermal level whereas progesterone 
caused an mcrease Wertenberger, Collet, and 
Smith confirmed the fall m temperature durmg 
estrogen admimstration A Palmer (4) beheves 
that the nses and falls are produced by activity 
of the ovanan hormones By means of endome- 
tnal biopsy correlation, he concluded that the 
progestational phase of the normal ovanan cyde 
IS relatively constant and averages 14 days m 
length regardless of the length of the cycle He 
saw no exceptions to the correlation of basal tem- 
perature witi the microscopic endometrial picture 

Barnes has suggested that temperature taken 
under basal conditions reflects the metabohc level 
Progesterone utihzation m physiologically eSec- 
tive amounts appears to raise the metabohsm 
This can be demonstrated upon progesterone ad- 
mmistration to anovulatory women It further 
appears that basal temperatures reflect the in- 
crease of metabohsm occumng during progesta- 
bon Ovulabon is, of course, a prereqiusite to this 
state of aEairs 

Sturgis (10) has recently defined essential dys- 
menorrhea as menstrual cramps associated with 
the presence of a secretory endometnum He sug- 
gested the diagnosbc differentiabon between re- 
current abdominal pain of other types and that of 
dysmenorrhea by means of mhfbitmg the secre- 
tory or progestabonal phase of the cyde, and 
claimed that the true dysmenorrhea can con- 
sistently and fully be prevented by estrogemc 
therapy From these considerabons it is dear 
that the basal temperature in women follows 
vanabon in the ovanan acbvity and reflects the 
progestabonal phase of ovulatory cydes There- 
fore, it seems desirable to determme the basal 
temperature condibons m d}'smenorrhea 
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IMMEDIATE ACTIVE MOTION TREATMENT OF FRACTURES 
OF THE HEAD AND NECK OF THE RADIUS 

JAMES A MASON, Major, M C , U S A , and NED M SHUTKIN, Captain, M C , U S A , 

Camp Joseph T Robinson, Arkansas 


A SURVEY of the literature concerning the 
treatment of fractures of the head and 
the neck of the radius indicates that 
L there is great controvcrs\ as to vrhether 
conscnetive treatment with immobilization or 
radical treatment with the removal of the head of 
the radius is better The ver>' fact that such a 
control ersj e\ists is indicative that cither treat- 
ment lea\es much to be desired as far as the 
restoration of normal function is concerned This, 
too, IS clearh brought out by the reports of the 
results obtained in amrious series of cases With 
this in mind, this report presents a senes of un- 
selected cases of fractures of the head and neck of 
the radius treated by a third method, that is, the 
immediate use of active motion and local heat 
with no immobilization other than the use of a 
simple arm sling Perusal of the literature reveals 
only two other instances in which early active 
motion IS advocated One instance is that of a 
report by Colp who advocates immediate resec- 
tion of the head in all cases, irrespective of the 
amount of displacement with immediate active 
motion after operation The other is that of a 
recent report by Neuwirth dealing with 6 cases of 
vaiyang types of elbow fracture whichi were treated 
successfully with immediate active motion 

ESSENTIAL ANATOMY 

In discussing the rationale of this treatment, it 
necessary to consider certain anatomical fea- 
tures of the elbow jomt. The elbow jomt is unique 
m the body, bemg a bicondylar joint with the 
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humerus articulating wnth the ulna and the radius, 
and also with the close approximation and rela- 
tion between the proximal ends of the radius and 
ulna The two condvlar joints do not have the 
same axis, nor do they move through the same 
arc Consequentlv, in order for a normal range 
of flexion and extension to be present, these 2 
joints must be perfectly sjmchronized Therefore, 
any anatomical variation disturbing the axis or 
arc of cither of these jomts w ill produce some de- 
gree of mechanical block Cohn states that “any 
change in the axis of an articular surface is bound 
to produce a partial or complete ankylosis of the 
joint ” It follows, therefore, that reduction of the 
fragments of a fractured elbow may eliminate any 
obvious deformity but still not restore the state 
of sjTichronization of the two condylar joints, 
with appreciable impairment of function result- 
ing Furthermore, x-ray evidence has not proved 
an accurate guide as to whether the position of 
the fragments is normal anatomically, and, there- 
fore, fixation until calcification has occurred will 
succeed in nothing except to insure that syn- 
chromzation is lost and bony blocking of the joint 
motion will result The massage, active and pas- 
sive motion, and other routme physical measures 
employed for the restoration of function will not 
only be unavailmg but may even do further dam- 
age in that injudicious attempts to increase the 
range of motion by these methods may compress 
the articular cartilage, initiate a hypertrophic 
arthritis, or produce a hematoma that may rap- 
idly ossify 

The head of the radius has two important func- 
tions one IS Its articulation with the ulna to form 
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Under this management, no fixation of the 
elbow IS used other than a simple arm sling hold- 
ing the elbow at a nght angle, this bemg as nearly 
a neutral position for the elbow as possible Con- 
tinuous hot wet packs are used for as long as is 
necessary to treat the soft tissue injury and to 
overcome muscle spasm Mommg and evemng 
the elbow is guided gently by the physician 
through its range of active motion, extension and 
flexion bemg performed with the forearm m 
supmation and an attempt being made to have 
the pabent balance the range of flexion with equal 
range of motion m extension Then the forearm 
IS actively moved through its range of supmation 
and pronabon It is to be emphasized that the 
pabent himself is performmg the motion, merely 
supported and guided by the physician, and that 
at no tune is any forceful passive motion used 
under this management of the early mjury If 
this procedure is earned out carefully, it is rarely 
necessary to use any degree of passive force, and 
that only after the third week of treatment and 
m the excepbonally unco-operative pabent, and 
then only with great care and the exertion of 
mmimum force 

Additional advantages gamed by this method 
of treatment are the improvement of circulation 
to the mjured area whidi minimizes the amount 
of soft tissue scamng and the reduebon of degree 
of scar tissue contracture Also close observation 
of the mjured member is possible from the outset, 
pennitbng early recognition of any compheabons, 
such as nerve damage, or such an unfortunate 
sequela as von Volkmann’s ischemic contracture, 
and would permit early treatment bemg instituted 
m such cases 

CXASStFICATION OE CASES 

Between May i8, 1941, and August 13, 1942, 
there were admitted to the Station Hospital, 
Camp Joseph T Robinson, Arkansas, 25 patients 
With fracture of the head of the radius Seven of 
these patients (group i) were admitted prior to 
April I, 1942, and were treated by the conven- 
tional type of management Eighteen were ad- 
nutted after Apnl i, 1942 (group 2) and have aU 
received the nonfixabon, local heat, and active 
motion type of management 

In attemptmg to evaluate the results, the fol- 
lowing classification was used 

Class A Lmear, transverse fractures of the 
head, without displacement, and transverse and 
impacted fractures of the neck without displace- 
ment This group would, under the convenbonal 
management, receive fixation for varymg penods, 
horn 10 to 30 days, followed bj physiotherapy 


Class B Commmuted fractures of the head 
without displacement or with minimal displace- 
ment This group would conventionally be 
treated conservabvely with longer penods of 
fixation, with the possibihty of subsequent exci- 
sion of the head of the radius if funcbonal results 
should prove unsatisfactory Into class B were 
placed dso fractures of the class A type that were 
compheated by complete dislocation of the elbow 
at the time of mjury, as it was found that this 
group was slower in regammg funebon because 
of the extensive soft tissue damage 

Class C Commmuted fractures with marked 
displacement These are generally operated upon 
early with excision of the head of the radius 

Class D Transverse fractures of the neck with 
displacement of the head, which is often found 
rotated 90 degrees more or less from its normal 
longitudinal axis These patients also require 
early operation with either replacement or exci- 
sion of the head as the case may require 

In this senes there were no pabents conung 
under class D There was only i patient that fell 
mto class C, and he was transferred to an army 
general hospital where operation was performed, 
however, an opportumty to follow and examme 
him subsequently permits the mclusion of this 
pabent m the senes Under class B there were 3 
m the conventionally managed group and 7 m the 
recent group, makmg a total of 10 patients In 
class A there were 3 m the first group, and ii m 
the subsequent group, makmg a total of 14 pa- 
bents It is, therefore, obvious that any conclu- 
sion which may be drawn from this senes can be 
apphed only to the types of fractures of the head 
and neck of the radius classified under class A 
and class B 

No attempt will be made to discuss the inci- 
dence, etiology, or to further elaborate upon the 
pathology m these cases, as the primary object 
of this discussion is to compare the results ob- 
tained under the two types of management out- 
hned above 

HOSPITALIZATION PERIOD 

In considermg the senes from the standpomt of 
penod of hospitalization, one must remember 
that a distmct difference exists between the penod 
of hospitalization m an army hospital and ^at m 
a civilian hospital The former is longer because 
the patient remams m the hospital until he is 
capable of performmg full duty, whereas the same 
patient m civihan life would probably be hos- 
pitalized only 10 days or 2 weeU and then be 
returned home for further outpatient care and 
convalescence One pabent presents an example 
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In the latter miUflCe the patient received even 
further hoaphiIiaatk» In an ano) reaeiai h<»- 
p ItfT for an tmtnowp duration arid with onkowo 
end-remh*. The average time to tha »crie* wa» 


over 107 da^ In yo u p t d» B the period of 
hoaphalintlcn tu>H t-err httk and arenged 53 
dayv The i patient fa A* C had a total 
pfuhaatjoo period of 87 day*- The* £ynrt* h- 
dkate a much ihoner peri^ of coonleireBce fa 
fcoeraJ for the lecocx] (actne motioo) BcUod cf 
managemeat. 

mroD or coAinm 

Howerer. in cnmnitlng the a rnetheda of man 
ageoait, of eren more ttenificance than the total 
period OJ boapilahaatioo 1* the period of ihne r^ 

quhrd to atlM tbeeod-reiuJt fanctfataHy (T*hfc 

U) In this respect, in froop i the end-rew 
fuDCtkcaiiy wu eqnivulest t the total pe riod of 
hr«T»r«lhatti»i aj gfren heretofore. But b gri*p 

cia* A, hnjctkn waiattainedhitroni I7da7at» 

^adayiwith the lone emptjon of 1 bj»terical,_^ 
cujp ci a trve tndlndnaJ ah? mpatred 49 day*. T« 
avmie time wu *9 daya. In gronp t da* P 
there wu le* miatioe and fnnctioo wa* attaa wd 
in an mage Innc of 48 da>'a Thl* average ay 
b a dbtioct improretoat errer that for patient* 
la the first groerp. 
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FtTNCTION/VL RESULTS 

An attempt has been made to estimate the 
end-result in percentage of function Where no 
limitation m range of motion was present, or only 
5 degrees’ limitation by actual measurement, and 
with normal, painless muscle power, function was 
listed as loo per cent Wdicn there was good 
function but even ro degrees’ limitation of range 
of motion by measurement, function was esti- 
mated at onlj 95 per cent, although actually no 
disabihty was present Other cases w ere definitely 
graded lower because of obvious disabihties being 
present 

From this standpoint, in group r, class A, there 
were 2 patients with loo per cent function, and i 
patient with about 70 per cent function In group 
2, class A, all ii patients had 100 per cent func- 
tional end-results In group i, class B, the 3 
patients were functionally rated So per cent, 90 
per cent, and 50 per cent under the conventional 
method of management. But m group 2, class B, 
5 of the 2 patients attained 100 per cent function, 
and 2 patients were rated 95 per cent, although 
no actual disability was present These last 2 
cases were comphcated by complete postenor dis- 
location of the elbow at time of injurj' and are, 
therefore, directlj comparable to the relatively 
poor results obtained m similar cases in group i, 
class B The lone patient m group i , class C, was 
rated 60 per cent functional end-result 

CALCIEICATION IN SOFT TISSUES 

Some mteresting sidelights on particular pa- 
tients m this series were discovered Of the 7 m 
group I, 5 showed evidences of calcification in the 
soft tissues about the elbow One of these had 
niarked calcification apparently m an area of 
hematoma following the fracture-dislocation of 
the elbow Of the 18 in group 2, only i showed 
any tendency to calcification in the soft tissues, 
and this to a much lesser extent, although this 
patient was also a fracture-dislocation of the elbow 
with marked swelling of the jomt after mjury 
This difference was attnbuted to the improved 
circulation from the use of contmuous hot packs 
until the soft tissue reaction had subsided 

DISPLACEJIENT OF FRAGMENTS 

In the cases m group i the follow-up x-ray films 
showed essentially no change m the position of 
the capital fragments after reduction, however, 
lu group 2 there were 5 patients whose checkup 
films showed slight to rather definite further dis- 
placement of the small, uncontrollable fragments 
of the head of the radius, and yet these patients 
Were all progressing m function under the active 


motion management to a very satisfactory (95 to 
100 per cent) functional end-result One mterest- 
ing patient incurred a commmuted fracture of the 
head of the radius with a longitudmal sphttmg 
and impaction of the neck of the radius with 
moderate displacement of fragments, but under 
the active motion management attained 100 per 
cent function in 6 weeks, and checkup films 
showed, curiously enough, a more normal ap- 
pearance with less displacement of fragments, 
only 2 small fragments being visibly displaced as 
compared with 4 fragments on the ongmal film 
These findings are corroborative of the premise 
presented above, namely, that anatomical reposi- 
tion of the displaced fragments is not necessary to 
regain synchromzation of the multiple joint sur- 
faces, but rather that early active motion permits 
these fragments to assume the optimum func- 
tional position m relation to the fixed, uninjured 
articular surfaces 

FOLLOW-UP 

In postulating any conclusions from this series 
it must be admitted that the follow-up penod is 
madequate With less than i year’s observation 
of results it is not possible to exclude subsequent 
development of posttraumatic arthritis in the 
cases under the active motion regimen Unfor- 
tunately, with the rapid transfer of army per- 
sonnel at the present time, supplemental informa- 
tion regardmg this possibility will probably be 
unob tamable However, it is our opmion that 
this series presents some valuable pomts for con- 
sideration The following case abstracts exemphfy 
some of the results analyzed 

ABSTRACTS OF CASE REPORTS 
Group I 

Case 3 A 30 year old soldier as admitted to the Station 
Hospital on August 37, 1941, mth the history of having 
sustained a fall the previous day during 2nd Army maneu- 
vers, landing on right hand, with the elbow bent to an 
angle of 90 degrees and the forearm pronated A laceraUon 
of the right thumb was sutured at a civihan hospital, and 
the patient was then transported to Camp Robinson An 
X ray picture taken on admission revealed a complete 
postenor dislocation of the nght elbow , and a chip fracture 
of the bead of the radius The dislocation was reduced on 
der gas-oxygen-ether anesthesia, and the arm was im 
mobilired at a nght angle with a plaster splmt The sphnt 
was removed at the end of 3 weeks, and motion was re- 
sumed Appreciable limitation of flenon, extension, and ro- 
tation persisted despite all efforts of physiotherapy On 
October 9, 194I; under intravenous pentothal sodium 
anesthesia, the nght elbow was manipulated, with tem- 
porary increase in the range of motion which lasted only a 
few days An x ray film taken on December i, 1941, re- 
vealed a large calcifying hematoma m the soft tissue about 
the elbow joint On December 23, 1941, after 118 days of 
treatment the patient w as transferrrf to an army general 
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bcsaul ee jttn« A ut. iritb *a beared krft elbov *0- 
tamed tbai day in b* rfcB badktt^ at b* tvao* otf 
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DCS. ar etttatrfbtr X-ray fiau ibovrd tb* nn* povtw 
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ml (a* tncA ctlba tematka vat Dceed. 
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cbtagibporfdM Maeaed. 

^AtyyaarctdKbberviaadbnidMtbW 

H ■f’wte btertrf left «(W 

M«atecd tbtl dty b«a tb* pa^t rfeO ateb raaibuaa 
ovne, knbag on Wt krft piba ub tb rt,** 
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Tbb vu cuiebatted br tty exaorfaatkai. Tbr Mobtl 

ifat fuM ta mvtl tty Itctsrts 4rf tb tadnS bead. Tbcn 

Mnarbd tttOuaadMxbynvbtbaat tbefbov Tb 
J drealte ii at i mnnl W ntaal btetloa nter pra- 
tolbal nbaB tnolbrtet. Tb ub vat *~r*-l i T rf vab 
raJy btjr IM padu era tp[rf«rf. a>d ictn iMtin 
fri a n t attd btxncace^ kvt erf tb ifrov tiba rftyi 
UlcrrmaMta noli ebb IxactaiTsMTtbktenl ipa:! 
orf tb* band trf lb iad>aa. I j eeit tber* vat mteTit* 
rrara erf bocticn vnb tesoei t* b drgne ttfb rtrf 
aniadra to 60 detiao. FreDtiiaa tad inJmifai vet 

Kjpetemnd so per crU. i v en t ti id j Mavtep'mr 

vit food. Endeact erf mabnatte nxiry mvj fnatrf 
Al uie tad I varit, Anka vat 45 drgnn otwea m 
Ao dagrera tod heab praatdn tad *b<te>tJao m m 
nrmtlim u ae pab tr bBibbry Tbn mi* 
jsibe rtun trf Ante*. aod tb 7«dm tabebtpdal 
tb «tid erf j vrakt. \ ny tnalatlten U tb bn a A 
ebam revetM do ebatp <* tb tiy—atfn «< lb bae 
ttrad bad orf tb rtAat. S caJbn vet koted, b( Ibear 
vatto— fakrffcalfae h Ibtrft llttanUletaltadltbajr 
to lb lilBal tod nrdal ertexadytea 


UTmtuir Aifo coxeuwa 
1 A lurw of Uje Lterature rr-Talt tiut ibe 
traliDcot of uactarei orf t}ie bid orf tb ndba b 
cocUgverriil mittir lod with fewrillv no* too 
Bstit/ijaorY retolu. 

» A tnio of f 5 caio orf fracUrre orf head erf lb 
ndrat b pttaaaled. 

3 0 « jroop orf 7 emtet »aa treated oadcr cott- 
veaUoDaJ nnaafianent wfth jmerafly mtu ih - 
factoTY rcsoJU. 

4. A tecood group orf Setaea wat tieatfd villt- 
oot 6mion, with local beat, tad early tclfet 
motioo. The rcmilU, M roeatiirtd bv coorptraUe 
pcfiodi orf botpiuliialioc, thaeoct of coesjihea 
Hrfx, aod eitimaied perc m tajfc of liractb* (95 ** 
leo per emt) wm a dbtinrt BDprt^enwU 
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pM^pr or with oalj fluid dupfacement orf (be inf 
meotx. 
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6 Inadequate penod of follow-up precludes the 
elumnabon of posttraumatic arthritis as a possible 
late complication under this management, al- 
though no patients to date have manifested any 
symptoms 

7 A rationale for the active motion and local 
heat management is advanced chiefly on the 
foUowmg basis 

a The elbow is anatonucally a multiple joint 
with synchronization of joint surfaces bemg essen- 
tial to function 

b The fractured fragments of the head of the 
radius are charactenstically small and uncon- 
trollable 

c Early actii e motion permits these fragments 
to be moved across the fi-^ed uninjured articular 
surfaces of the elbow joint to attain the position 
where maowunum function is possible 

d The use of local heat in the form of hot packs 
permits earlj elimination of soft tissue reaction 
and lessens the tendencj , frequently seen under 
conventional management, of calcification of soft 
tissues about the injured joint 
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THE RATE AND NATURE OF EPITHELIZATION IN 
WOUNDS WITH LOSS OF SUBSTANCE 
EDWARD LHCKVES,MD F A.CS^ New 1 ort New-iwt 


I N the pfcv Wa attonpti rraA» to okubte 
the me of cpfthHmtkm, mlCTOocopK cto** 
Kctkcs were cot frCIDl w nrmHt with 

kw of lubctmnce mod the length of ertroiloQ 
of Dew epitbdlam from the oM wu ctlcolited foe 
the mnnbo- of dayi of of the wouad. Tbb 

inctbod wu lued Abdva in 1919, m Loebt 
ItboTBtoTj and hu recait^ been cm^oj-ed tgxio 
m tbeftodyof wotmdiby Dum, GhteksoHum and 
Timiev lid by Ottoo, SQder dark and Mac 
Doftalij, In tbe lut a ftodies no alkrvaactB were 
made for the pr uen ce of a bteot psnd when 
cpftbelintkn aoa Dot occOT lo Akahra a work, 
more attentam vai gl r ci to the ftgrpbg of mitotk 
6giues whkh were praent than to the rate of 
ephhdiiatloiL 

The DOLrat apprmeh to a cathfactory toethod 
of tanaorini' the rate of epfthetlotioo wrtboat re- 
eoomtobk^ wwdeacnbedbyCarrdand Ibrt 
maon. They memred and plotted the danfe In 
the she of tte onffoal oaUfoe of the wennd and b 
the sbe of the uaepflhefbed ana dorina healing 
By snbtiactlQg the tin of the asepltbeuted ana 
from the ibe of the wTMDd as cootramoQ oceaned. 
the amotmt of ephheLzation ctnU hare been de 
tcnnlDed. Actually b m e vxf . tboe iavestiRatora 
oerer did calcolale the rate of epitheCaUxi. 

Previoua methodi had the ob^ectloDi that (1) 
the size of the wound could be decreased b> coo- 
tiactloD and ( ) there was do atbfactory measnre 
of the prugieai of eplthetimlnn. This piper pre- 
sents a nJhnd fm from these objection. 

In thk investigation, color photography was 
used to record the progress of epithelixatlon. 

In orrier to ehmhiite cooliactare from infiom- 
dng the resnlts, the on twaid growth 0/ eplthcUum 
fronj an ahadof skin was measured. Anychange 
In the slie of this hlaad caosed by coDtractkio 
could be readily observed. Further the woends 
were pbe^ m the eaia of rahblu where coclrac 
firm is mtnfmHl bccuisc of thc peculiar aiBtomy 
Here the skin rerts only on a cmlJ amount of coo- 
Dectirt tfasoe lanDoanlhig cartOage. 


A defect pprovimatelT 1 centimeters smare 
was ent In the lihs OQ the outskle of the tabWt s 
m testing uninjured the Wood supplr Ib ilw 
base of the defect and the emn styisre of 
akla of approThnaiel) 2 1 s sqinre otlianrlmat 
hs center Topresmi WTiacEaganddefoniat 10, 
rubber form was af&ied snthln thc ear br meifu 
of adheaha obster The deiirrd dresilnff woj 
pbced over the sroond and a bood of mmCa nr 
ofled skin, tsBcred t fit and cnening br mcaisof 
snaps, was then ntintd t the inse cf the ear 
Th« boods acre sewed together sriih i cr 3 
stctchcs oa thdr loarr pgr^jx caoiing thein to 
hang like a cape over the back of ibe trihml b 
•teadof sreighingeachfnrdownseparately With 
the protcetJoo ajfforded br these honb, bandages 
sren mtlr lost, and either wtl div or ofatBrst 
dr u p fo ys could be eaplo) ad whhfai them. 

To pnmorranh the Isb'nd. the rabbit was pberd 
Id a bm whid) bcid its bead securely b an njs gU 
pooltlon. A snail tDoraWe table wupbnd CD tep 
of thb bus behind the ran of ibe anlnBl and tbe 
ea bstewd to H b a rebdrely flat podticn br 
bsertlsg pfia threugfa the rsbbn form. A pnri 
tioa pbMofiapbfc mbrger eq u lfr ud ahh t 5 
leis and a 35 ndniceeleT caxnera and ibde rlew 
log back sras used to make the Lodachreanes (Tlc 
) A cleared area b the grouod |baa cf the slide 
rlewsng bsck allowed senuate focuibg bs mrtm 
of magnifying gbia. Two BnoU spothgiiU m 
thrown 00 the sound from cnxslte sides at 4t 
degree aaglea, thereby rerfoemR the nuraber cf 
highlights. This Qlimuna tioa sras coot rolled bra 
high-low switch to mjnlmite^'fng a hlle correct 
focus sras being obtibed. Tfee sroued was abi 
mcii with nlioe solutkai. 
order to obtain the same relaure 
tlouforeach photograph, standard beQow length 
was employed Focus sras ohtalised by ni>fng and 
losrerinj; tie object under the camera bs means 0/ 
an adjustable table. A sterfleiletl rod, meamring 
jjo miDaneteTs in length sras photogTspb^ « 
each wound. Tbe (kgiie of enlargement cf ihi 
rod sru checked 00 the sriew ing gl^ before ^ 
picture sras taken. A standard eolargetDerrt of U 
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Chart a Companson of growth of large (413) and small (412) islands of skin plotted 
by daily increments 


was employed to measure changes m size of the 
island dunng heakng after the film was developed 
Growth of the epithehzmg island was measured 
by projecting the kodachrome from the enlarger 
onto a sheet of bond paper The steel rod was 
magnified to 50 rmlhmeters, which is ten times its 
actual size The outlme of the island was then 
traced, cut out, and weighed The area of this 


tracmg was calculated by the gravimetnc method 
of Douglas (4)— the weight of the tracmg bemg 
divided by the weight of a known unit of area of 
the paper Allowance was made for the degree of 
enlargement 

Microscopic sections were cut from these islands 
at various mtervals to study the progress of 
epithelization 
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TDZ lATtXT PQllOO 

llaerc vu « btnt period of 4 c** $ diJ* dan 
tbo before epftbeUatkn tUrted utmoef of j 
to 6 wen ob oa ^ ' ed vltboot ev ld eac t of 
feetioe to icoBot for Uw ko^ period*. Ajaont 
u epkbrihatkn beROfl, lb« ed|« of ibe aquaxe 
&tUse<l «ad bkoded «(tls the rarmDduqc 
CTtiMibtian*. Tho *harp ait edge dijippeamL 
Tbe ctnta kknd beeioje rxiad, aod forUiw 
pwih enkrted the dnJe 
Repeated drenfap profoo^ed the c«et 
of epfthrtlntiao. A klent period of 6 <Uy> w»f 
obOdned, for miopte, when <lre*«tiic »« 
dm^rd eeery day l>cgfanin* 00 ibe rd cUj wbDe 

if thh ww type of drwoin^ WM Irft ondkmrtped, 

cpitheUriUaj wu dther jn»t bettnnim when It 
«* renwred on the 4th div or the pcocc* started 
onthefolkningds} 

M.\nnc<a the aATi or mrsEuitTiox 
Frten the itait of the opclin cnti h »»• olrvt- 
o« that me dedrion had to be reached u to the 
proper n^thod of eipTwin* the rate of fphheEn 

Xiao. SbooUareabeempfojredorihenomber of 

ttoe* the area increMed In *i« or the chaase In 
the WHT th d perimeter or the nfc of Hoar mf»- 
,im?TD detenniDe the pn^ racaatemeot to 
empw cpfihdiation wa* ceospa^ ^t • 

krro of *tb by three different 

in«umr«t 4 inert** in U» ‘ 

the perimeter *nd ioat**e In the knglh c f tl* 
„dj^ Bail) inerttoenu of the* inoea** were 


akoeoRipand taaeUuilKBncEdKrellhneioch 
one la oeajed orer the oriftaaJ mosamuL 
Qcut I ihmrs that about a k^ind imaU bbod 
fxAj t* tneasumnenti inonaed at the bu 
rate— the periDDeten and tbe radii. Ob the cat- 
tnry the rea* of end) Uand henajed ai (hi!Frr 
eot rat« Tnjyiaf with the da ol the ori^isai 
bland. The chart cf the facreraenli (Clvt ) 
bejbmin* u they do at art, enp^tei both t he 
fIraSarity la the rate cf moeaae cf th* {erinetm 
arri ndn and the dlffereo ce In the rate of InotaK 
ol aieax Chan 3 tiwwa the namber cf thnet 
todaaretoenti tacreaaed over the origlBal 

Thb method £aib to cn-e linear cnrrwj^ 

fTmfj be laed becaitie iUlfeiajce* I* the 
menaoreinenla afwajt dbteet the aaiwetv Ep*- 
tbeCatlbo, therefore, maat be eipmad b te^ 
of Ihxar extenahn Id cbuwe b the knjtth <4 
ihe radhu or ditn|i: in the lenrpth of the pi^ 
meter ItBunanch *J change In the “ 

perimeter b too dilhcnh I i^aap, erieniim ri the 
radhts will be eropfored. 

Klier the blent period, epIlheUam <hd ei 
tend at coosUnl rate tach dav C5aH4»l^ 

daily frowthfrornaererUbtind diowwltn 

different nuiaUncea On aome day* 
ouited ertesawo of eprihetinm ahfle co olhert 
«ily BuaU or btennfdtatc nwenta of ealeunoD 

t srsiSL- 
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1 5 5 7 9 IL 13 15 17 1 3 5 7 9 11 13 15 n days 

Chart 4 Shows the daily growth of epithehum from center islands 
dressed mth vanous therapeutic substances Note that in the three 
islands dressed with aquaphor there is no rhythm to this extension 
The wound dressed with i percent sulfadiazme in aquaphor illustrates 
a good rate of epithelization 
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2re recorded even when the same substances 
sre employed No rhythm could be found for 
lese variations except that 2 days of marked ex- 
nsion seldom occurred together, and that when 
good rate of epithelization was obtamed through- 
it a penod of healing by the employment of a 
meficial therapeutic substance, there were fewer 
lys with a poor amount of extension On the 
Eer hand, even when a poor rate of epitheliza- 
on was obtained there were stUl days of explo- 
ve extension m a general pattern of small daily 
icreases Infection not only stopped the rate of 
^.tension, but in some instances actually caused a 
igression of growth obtamed When infection 
ibsided, subsequent extension was also explosive 


The average rate of epithelization was found to 
be o 5 millimeter per day 

GROSS CHANGES DURING EPITHEUZATION 

A smtable granulatmg base was needed to allow 
epithelization to begm This base had to be free 
of exudate, red, not too uneven, and neither 
elevated above nor depressed below the surround- 
mg skm margms 

The advancmg margin of new epithelium ap- 
peared as a thin bluish white border devoid of 
normal pigment and hair folhdes (Fig 2) To 
the naked eye this margin seemed regular, al- 
though when It was viewed through a magmfymg 
glass the edges were shghtly serrated Irregular- 
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hie» were more marked mbeti ib« tarfacw of ili« 
grvtulatkim «cr Qaevev. 

Tlie very edge of the •dvwida* margin of 
eprtbeQom wu ofm not tudied t tbe aoder 
Mbs mooIatMB utd cmid be toned back, far « 
ver^ non d latio ce b) means of t coner mb A 
(Tun poll oa this free marirm oouid ctr^ back 
the new entbelhim fnn fruulatiocts for 
coeiidaabfe dIfUoce «ad caote bleeding Tear 
big of the free mirg^fn occorred «hes adbemit 
drewings were r ctncr w l ImmedateH' beblod ibe 
matgin, the Dew cpftbrlniiQ waa a duH white Dd 
wta tlUckcT 

Aa i eg en enting qMtbdiaia alao adraored In- 
ward frwD the periphm Ibc defect th conrm 
tended to roaod and rarefy an Uaod of epHbetiza 
tkn wtnld suddenly apprwr In ibe mtdst of the 
giannlatkira, Thn oaetpected growth apparcolfv 
ooglnited from odeattwed nntbclrvl edit about 
a bjif fc^ade or akin glaod. Tbe roage floeir 
extensiem from the edra of the defect waa Wen 
ikal wrth that froea the center blaod. N con 
(latent predilectioo of ooe edge to extend mote 
rapidly waa obacrii-td in ipile of tbe iacj that the 
ooe Dearer the boae ol tbe ear ibeoreiicaD) aboold 
have bad a better blood (uppJy 


liiacoecxrttc cnt5.0Ei otnixo imotua^Tiov 
EpfthdiauoQ was datracterurd by four micto- 
scopjc cbangci (i) hTpertrophr of tbe uomjored 
epHbebal '~dts at tbe wound edges, (a) mIgratJoo 
oT oninjured criW outward ostt a sohable grtnu- 
btlnj base, (i) nntooc dr\uk«i, and (4) reatraUh 
atkn cf w extended portuQ. 



llvpertroTihi oltheoidefHihenjjni tibe oond 
edjcea extended backward foe dtsUQceoft«i 
■nfUmeters (Fgj 3) It began I ppe*r rthm 14 
boon after woundmg and r^vn epfthefajm about 
adiacenthokfolUcleaKitnetiinobecainem cfNcd 
Both Ibe Dude* and cjnnf>laim cf tbe cefb u II 
bymof akin mcmaed in size mdudaig ibow be 
low thckrratin bver hkh hid a3read\ Vm then 
oclei iUtntic figures erenre Tbecelhimtne 
dbtelN beneath the p«ginecit sari the jcirascd 
laver which ordlnanh ^re furalW I the Brfate 
oftbeskin became rerucjl t t Tbe cetls in tbe 
gemma] b\er appeared crowderl loeetber but 
stIU coouined ooJ> an ocouionai oul<wic lorure 
Thta hvpectro^ re«alled i mst'ing of crib t 
the edge of lie wound about tbe 4tb da 
wounding. 

Followtng tbii b penroph\ celK fmo tbe gcr 
mlnal UvTT extcodoJ titeraJlT o%eT tbe defect 
Tbeac flattened into a liagie layer (F<s. 4 and S) 
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I IK 2 A I ? riaj wound m tliL tnr of tlic rabbit mnRnified 
2 I limes lilt rod measures o 5 centimeter 1 be outside 
black line denotes Ibc oripinal area of tbc wound There 
has luicn no contraction Inside this line is a nm of new 
epithelium (iH to 2 cm ) The circle in tbc center was 
impmallj a srpiarc of epithelium (Kanp under the measunnp 
rnel) which has grown out into this sha|)c Between the 
circle and the nm are granulations appeannK somewhat 
darlcr in color Tlie new growth of epithelium first ap 
lieareel on the 0th daj of healing The rate of epithchration 
can lie calculated from this photograph The tip of the car 
IS toward the left 

riic length of Ulc c\tcnsion from tlic stritificd 
cintlielium was considenitlc and Itcncath tins c\ 
tension fibroblasts began to apjiear parillel to the 



I ig 3 Skin wound in rat s tad - t das s old I |)ithchum 
i« just Iicginning to advance The defect is on the right 
The hjaiertroiihicil and thickcmal old epithelium is in the 
center One of the hair follicles is ineeiKeal 



I ig 4 The elcfext IS on the Irfl Tie inc'c laser of erl's ai!\ ar rinc fn m thi- rc-r uni 
laser <"an 1 h 'Cen in the n idilU of the plmle eraph It 1 an K 'e'en rate dngfrt'ei 1 
side rahli distanrr os rr the gr inulat oas lis following the germinal laser o it ward fr im 
the stratineal ihieke r iHirtioa 
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Flf 6. Nnrfr PEfTnoM n^tWSnn, tfevisf Ua an«ml ol kmtuai mivln 
mod Ibe cb^nder d cdW abm IW R<ma) W^tr TV koii un d Um nb 
an ttiS rFTtlnJ U iV O* tb« rqikt. p^iotaubaB b boiaMt ts ninar 

TV fraodbijas barMiU iV ^pUhriMf cbom larrdj d &VdUuu nd oftHna 
TV rrtnte fink cn dil m Bif l u4 araamapd la tmartj dm c tw ni. 

Biriicc and leucocMa and mooooTjclnr crili be M toOc tiMrw frrrl ppeared to Ibe oW «nto- 
f irTv » (cTO- la ihti aoce thin tarther out m the jnred epitbeixom at the edir <rf the round They 
grinabtiom. ScMuetinJO tha moT of rrtenaioo ool) ppeared in the cdUatoch had already me^ 
c^d be obierved grc«J> u a dear red rim about oat <n«TlberTat«itiijofaaJtn-9d yjrhrat^ 
antihirL eJag look place mt more than ooe la> er Thn 
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thickening occurred from the old epithelium out- 
ward decreasmg m amount to that pomt where the 
cells extended m a single row If this pomt were 
sectioned just before another ameboid extension 
took place, it would appear as a growmg point of 
extending epithelium In fact this point frequently 
appeared as a growing pomt both when epitheliza- 
tion was slow and when it was rapid 

Immediately behmd this point, the cells not 
only arranged themselves in more than one layer, 
but those in the upper ones agam turned with their 
axes parallel to the surface, their nuclei were 
lost most superficially, and keratm began to ap- 
pear on the surface (Fig 6) The reformed keratin 
was not as thick as over normal epithehum After 
a week, pigmentation began to appear m the cells 
of the superficial layers The resultmg new epi- 
thehal scar was slightly thicker than the old 
epithehum and its rete pegs did not extend as 
deeply There were no hair follicles or sebaceous 
glands below 

GEOMETRIC PATTERNS AND EPITHELIZATION 

Epithehzation advanced radially outward from 
the skm island and radially mward from the skm 
edges until the defect was resurfaced When con- 
tact occurred between the advancmg margins at 
pomts A, B, and C m Chart 5, lateral extension 
stopped and restratification took place m the ad- 
jacent areas At the same time, however, lateral 
extension continued between pomts D and E and 
in the tnangles bounded on the mside hy AB and 
BC Contact of epithelial cells with epithehal 
cells stopped lateral extension, therefore, but on 
the other hand, lateral extension contmued with- 
out contact 

Tropism was not found to be responsible for a 
more rapid rate of epithelization when two edges 
approached each other In Chart 5, for example, 
the angles of the triangle closed more rapidly than 
the area between D and E, and tropism is the 
usual explanation given for the rapid closure under 
these circumstances The true explanation is 
much simpler These areas are small and with 
epithehum advancmg from all margins at the same 
average rate, naturally the rate of closure was 
more rapid than over the larger defect 

In these experiments, epithelization was ob- 
served for only 2 weeks and consequently the 
slowmg and arrest of the process which follows 
differentiation of the granulating base was not ob- 
served Durmg these 14 daj's, however, when the 
granulations were still fresh, the passage of time 
did not afiect the rate of epithehzation The rate. 


for example, was no more rapid when epithehza- 
tion began than at the end of this time Instead 
the variations were daily, and local conditions m 
the wound largely detemuned the amount of ex- 
tension Lastly no evidence was obtamed that a 
greater rate of epithelization exists when a defect 
is large than when it is small 

Of course everythmg which has been said about 
epithelization m this paper is concerned with the 
process when there is loss of substance and not 
with epithelization occurrmg from an intact base- 
ment membrane 

SUMMARY AND CONCLUSIONS 

1 Epithelization begms after a latent period of 
3 to 6 days 

2 Frequent dressings prolong the length of the 
latent period by teanng away the advancmg cells 

3 The rate of epithehzation should be expressed 
either m terms of change in perimeter or of lateral 
extension from any one edge 

4 The average rate of epithehzation over re- 
cently formed granulations is o 5 millimeter daily 

5 The rate of epithehzation is not influenced 
by the size of the defect nor is there a greater rate 
immediately after the start than there is 10 days 
later 

6 Instead the daily amount of extension of 
epithehum is influenced by local conditions in the 
wound Bursts occur in the amount of extension 
without any particular rhythm 

7 Infection stops epithelization entirely 

8 A poor rate of epithelization is charactenzed 
by very small amounts of daily extension but still 
occasional spurts occur 

9 Microscopically epithelization is character- 
ized by hypertrophy of uninjured epithelial cells 
at the edges of the wound, migration of uninjured 
cells outward over a suitable granulatmg base, 
mitotic division, and restratification of the ex- 
tended portion These processes are described 

10 The arrest of lateral extension of epithehum 
IS discussed as well as the relationship of geomet- 
rical patterns to epithehzation 

11 Tropism was not observed 
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CONSTRUCTION OF AN’ ARTIFICIAI \ ACINA 

mUIAM \in TON ADTOS M D SlrnfAi. Tnimm 


F ROil the DirmefoDi octhodi oi coulrur 
txm trf the TiBim irtlch bitt been Intro- 
ductd within recent Tern, it it otnioiia 
tiat the ide*l procedure hat not b« 
(oQOd. The dmd tnUfW oi the euUer methodt, 
ootibh titOR <jf BiW in »nd Schnbcrt whereby 
a tegrueut of Use fatettrae era* tntaplanted fast 
the arlificiil vagmal casiity were Uie sagishude 
of the c^sentkai, the aeriKi rkk of WectloQ and 
the fntUbl] h of the tnlntiiu] Umuk limng The 
newer techniquct are rdatheJj lafe ret thq 
poaacu oUrtT featoret which W r moch to be 
detired. 

In geneiaJ Ibc pfocethua In ctrrent ote for 
cortttmctioQ of an artificial igira are of t 
07*1 (i) thoae aherein aocne form of akin grift 
b Qtllbcetl, and (a) thoae wherein aocie type of 
mold a mj erted mto the cailtr epfthriiauop of 
the vails beter allowed l tale ptace tpOBlaoe- 
<miy The im>arh} of the type hare heat 
exxfred {rom Cnret method of ekrtuag two 
ikm flaps Irota the tabfa aod two from the thigh. 
Bt)d attaefahig them together aod to the top of the 
opening created beta eee the Uadder and rectorn. 

flaps of thb trpe ho*e^■eT are*nb)ectto 
□ecnak at tbdr distal ends, which in tuna ma\ 
lead to lofcctkn od centneture of the vaginal 

lirA«na> W Taa- 



F* a. TV krw c»td emiii «f trt taoh fru»# cm 
erri ith ™bt« iw: to 

omtot dsj» TTw weoerf moU, b. ■ otadt W •oolite 
tard, hfki oati mtnUDce befa evat* oo Otmr nae 
om permits dnewu th* arrtx »«*«wt 

Tt- tod mow. e. » 
ki tnxtoen, Wckw ora dsnM ih* 

^utiJp to cn(mal da of to *p** 


ranh. The fonnatlnn of a Gnfag fnm • tolwUx 
aUn graft Irons the Inner aspect of the tfigti, k 
advTxaied bv Fnok and Gekt, b a mnhfjijtajrr 
•wilioo, necesaiutbig proiosged ho*pitaIin(s^ 
oflhepallcnl nwceover In thervent ihefljp^iJT 
swresaini the Mng k bulir aol cwsialm folr 
fofBdea, and becaw of the prescocr cf aD tV 
akin Rhadi, an andesraWe lecmWi k ^•«^l:hlcd 
These nxthods LkewW inNolrc mulQatwn tf tW 

Ttitra oc of the skfa of the (high, which h wc i 

baaisidetaiJc objcctioQ t the patlru itohlpie 
•mall Thiersdi gi^ta, entpimed by a nnmbct of 
aothora, re rinspJe of pfsHcaiion, yet arc fciaiV 
qwa) t Imare a suble, dorabJe raghul bone 
Opemlwnsof the arewsd t pc, wfsereln (be alh 
of thecavft) are Up! cgien b\ a ooUaodaDuafd 
to cpJtieiue apoitajawualr are baaed epon the 
tbecary that the Iming Uno formed b acated frtan 
eohryenic rests and b therefore nmnal rag^nal 
Dsocnaa. Whartcas who originaled thb met^ 
haa reported aucrmfol rmlta b arenl cues. 
Such a UnAg nrv erthrim, must berlubb coo- 
tab more or im fibraa tkne and as a ccew- 
quoce, lack eUsiidis and tend to ftatneture 
lo addition, the slow pcocesa <f ctoplete baCfn 
Decetsttatea the pTofopged o<e of nne ttpe cf 
obtorato \\ oed. In an effort t fwflitat epuheb 
lialion. baa applied pbrrh grails to the nchul 
mold More ha bsenioa Int the arits Tlu> 
method b. in the tathoc a opinion, preferable 1 
Use Dae rtf oo giifta t aQ, though h might be 
etpertfd that the btervening raw area cnM Iw 
cmered large!) br war U»e aa h tree bns 
pinch grafts arc pphed t raw arcai ebeabere 
over the bod) FiaaV (4) haa recenlb prgireitfd a 
DontsperaUve technique wherein carilt a ert 
tied rradnalh b> aocceanve packings w lb j arc 
eai-ti Lemg mwrted deeper than tbe pceviiw «c 
This ptocedure powesKs the same dkadrantage 
aa others wberria 00 lining cs introdoced, aameh 
the Ukdibond of scar twjc Icscmatsoo and the 
danger of coolracture erpoo remoiuJ trf tbe pa^ 

tog Further ooe can peldoai count 00 tbe aiielb 

gent and protooged co-eperatws of tbe patoii 
eatentml 1 tbe oming out of tbe procfrf^ 
The mo*t desuahie operalloo a oimerah o« 
srfaicfa is rimple of rwcullon and In cJ a tbe 

anuJleatralt, vet gives thepauart ginJumng 

which b both ploWe and ruble It wouW seem 
IfliposaJble to ootato foefa Unmg w liCTil the Bw 
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Fig 2 Fig 3 Fig 4 


Fig 2 Case I Small vaginal indentation t centimeter 
m depth External genitaha normal 
Fig 3 Roentgenogram showing a round vaginal ob 
turator i s inches in diameter inserted into the vagina to a 
depth of 6 inches i year after operation 


Fig 4 Case i Medium size vaginal speculum inserted 
into the artificial vagina, showing completely epithelized 
wall The mucosa is glistening, in contrast to the skin of 
the thigh 


of some type of skin graft large enough to cover 
the walls of the cavity completely Mucosal 
tissue would, of course, be preferable, since a 
sufficient amount is not available, however, one 
must resort to some other type Occasionally, a 
blmd fistulous tract lined with normal vaginal 
mucosa is present, even so, the stability of such a 
hnmg would be questionable The intermediate 
skin graft appears to offer the most logical solu- 
tion to the problem, in that it minimizes the risk 
of contracture and provides a durable, elastic 
surface, at the same time necessitating a relatively 
short period of postoperative care With this in 
mind, the author has employed a technique em- 
bodying the application of intermediate skin 
grafts of proper dimensions to form a complete 
lining of the cavity, which is in principle that of 
the Esser inlay graft Counseller ( 2 ) reports suc- 
cessful results by completely lining the vaginal 
cavity with a free skin graft applied over a hard 
vulcanite mold, as recommended by Meindoe and 
Banister After the mold is inserted, the vaginal 
orifice IS closed by approximating the labia minora 
except for a very small opening just below the 
urethra for dramage This mold is left in for 6 
months, after which the patient wears a glass 
mold for several months longer He states 'that 


these patients do have discomfort from the mold 
the first month, but are not bothered thereafter 



Fig s, left Case 2 Small vaginal pouch i 5 centimeters 
in depth and o 5 centimeter m diameter demonstrated by 
means of a nasal speculum Normal external gemtaha 
Fig 6 Case 2 Medium size vaginal speculum inserted 
mto artifiaal vagina, showing cavity normal m size and 
completely epithelized 



rv r . •oaiw ut® c tte 

^ uteder «ad akUh tkM erf tbe poUiTte •Oorf* 

o«^ Ti«Ba ti lirt S ]r«a «<»(•(« c««mlTc 
itvif wiii (kn ptit lolaf «rf (he ODUronH f«>« 
>o( Uh aten erf 07 MAOBB ntMB V «nm ma> 
t>mm. \ MAC « «A*c<a» (Icsik V«WrWb^ 
Bod «fi> an edmaf ta tTp*. ABtWeeQiaben and 
tlM Amlftfd a yi a c wM nritiy Ai (Ikt mat ibt MBfaca 
tlwy Bcreafe «u* od becno* mwitaiM aid man 
dear Tbi rphiteffm enraafir racki la (Mrkaea bam 


ftf. a. SactMa Iron artiidd cfba j Boalta after 
epcnticn. It baa tbt cbaoctnda d akta except far Um 
abtea:x erf taot «r aebacnaa fboda and ball f.JtiA* 
There la eO ik ra k ije il and adbennc ccratM larer 
The atfatsai fraitalaBra arlea la tbicksea freo | to i 


•« ■■af^_e**smaar U iHie, tad ccetaja nasr mMk 
fiftotaCdWako an peovM la abaM tM aa iWt 
aro oa eb tb* apbee Uc i ot toon Outeod. 

^ A Sectkai Iran artifad radu mr after apna- 
tkto Thratrune cxiMta b oacb itoa^ tku k iba j 
leestbi' aperanea aod afpran aeawahai Tk 

Mctua (TMloan lafn m qdie ika aad rwH;’ amt 
iba* oe nfi U Itad mu a aad b ceta<«a«av itant, 
aatfuda* de lr t aj e la lu mdaetkn d Ik ce!b arf tk 
earorfo. Then b aa lama ai J Ikrkana orf Um aCniiB 
a»ip<llib, aa caeipartd la ibe i BaDOK* iT «Iam TW 
papilbe an <}«ie n io ero j i aad taift. TW bajaJ ctrli an 
la lii ofT ia iTpc, b«l ctnlala canfantndx Ire BJlelie 
firare* CrileabcA an peMednl to ibape N retotar 
totoucaa dandt <w kai foodesaoud. 


Ora» ftaj rrcEoU) reported t cue (n «idcb he 
obuined erccDent rcniu bf completd Imbf 
lik ovitv with ooe-half thkloo* dJo fnXt 
imrij a inkuiiie form bek) la place b> robba* 
tabei alUebed to an abdocoinal bfoder 
Two cue* are bee pre« ted in wticb t dllfer 
ent tt-jw* orf nnidi were oaed. It b be- 

that tbej have definite advanUje over 
other TajdaiJ nnidt oaed for tbU porpoae. Tbe 
firjt mold b ta aerted at opentkn, tbe eraod 
after ap^rxnfmatelj’ odi\’a, and tbe third a week 
or lo aa\w laler 

Tbe firat mnld combi* orf a chromhim plated, 
cooxK rnrah wirc frarec 4 incho in leofth aad i 
in dkmrt rr covTted b\ a rubber »pcioge fi 
Incb in thfckncwi A *poo« a aeJected In which 
tte boJea are laije aad radiate toward the center 
aj tbe flKikea oi a wlwel, lo fidUuu dninaye into 
tbe caVTtv ihouW tba be desnaUe. A groove 


cotmpoochnf t the tin orf tbe arethra b cat 
aisog Ibe upper nrface orf tbe tpooge to preveal 
prenre oecroau and Safidintion of tbe urethra 
(n* a) 

nd* mold ha* iccml ad ■antagea over thn< 
prevaiashi’ oaed nameh (i) it it lifter d right 
and therefore more cotnfcrtabJe for tbe natknt 
(a) bmg coirred with a robber iponfC, toe raoW 
pnnuU aa even preuirt over the witire aurfact 
of the graft (3) there b lea bkelibond orf mme' 
ment orf tbe graft with motion orf tbe patient 
bodj (4) draktage orf aii> ana of the ca itr 
ihroo^ tbe mold b po“<lble (5) a* the Mwng 
IB tbe mold naeneb ihroogbtwt ct fcngiK <*» 
can check tbe prcfna orf tbe oend I am tiBW 
and (6) imgaiwn. if netetair can t* camel ont 
witbnt datmbin* tbe mold or tbe patlaiL 

Tbe lecood moW b made orf acroHie, hard, 
llgtit weight material which prodecn mimmwt* 
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tissue reaction This mold is similar m shape and 
size to the first, bemg i $ inches m diameter and 
4 s mches long, though only mch thick Mul- 
tiple perforations are made over its entire surface 
to permit cleansmg of the cavity without removal 
of the mold A notch is made m the outer nm to 
prevent interference with urmation, and behind 
this notch the mold is grooved as a precaution 
agamst undue pressure on the urethral canal 
This mold is not needed when one obtams a com- 
plete take of the skin graft, however, in the event 
there might be one or more small raw areas it 
should be used (Fig i, b) 

The third mold consists of a rubber sponge i 5 
mches m diameter and 5 mches long, covered by a 
condom This mold can be readily mserted and 
removed by the patient, is easily cleaned, and is 
worn without discomfort (Fig i, c) 

CASE REPORTS 

Mrs D P , an attractive iihite girl, aged t6 jears, «as 
referred for construcUon of a vagina, Julj 25, 1940 Ac 
cording to her history, she had never menstruated, although 
at irregular intervals during the previous 2 years she had 
experienced a shght low abdominal discomfort simulating 
menstrual pain She had not had any senous illnesses nor 
anj operations She had marned without knowledge of her 
condition, and after mamage had consulted her family 
physiaan because of inabihty to have intercourse Believ 
mg that she had an imperforate hymen, the physician had 
attempted to correct the condition by a simple inasion, it 
was then discovered that she had no vaginal cavity 

The patient was well developed, her breasts were of 
normal contour, and there was no evidence of glandular 
disturbance No tumefaction w as palpable in the abdomen 
On bimanual examination with the Snger in the rectum, a 
small, mobile uterus could be detected The examination 
was otherwise negative The external genitalia were nor 
mal Just below the urethral orifice was a small indentation 
approximately I centimeter in depth (Fig 2) This was sur 
rounded with scar tissue, probably the result of the incision 
made 3 weeks before for the supposed imperforate hymen 
In order to detenmne whether or not a vaginal fistulous 
tract was present, hpiodol was mjected into the very small 
shallow pouch under pressure and a roentgenogram was 
made, no evidence of such a tract was observed 

Poor to operabon, the intesbnal tract was evacuated, 
that bowel movements rmght be delayed as long as possible 
after operabon 

Operation General anesthesia with ethylene gas was 
used A verbeal masion was begun just below the urethral 
os and conbnued down to the junebon of the labia maiora 
With a catheter in the urethra and a finger in the rectum, 
an opening between the bladder and rectum was made by 
blunt dissecbon, its depth and diameter corresponding to 
that of the mold to be mserted subsermently, so that its 
surface would fit smoothly and evenly throughoub Only a 
thm laj er of connecbve tissue intervened between the blad 
der and rectum, and extreme care was necessary in making 
the dissecbon to avoid perforabon of the walls of these 
structures There w as no cervix or any bssue present which 
resembled vagmal mucous membrane 

At this point, a condom w as shppcd over a sponge vagmal 
mold (Fig I, c) and inserted into the newly formed cavity 
to conbm oozing of blood while the lining was bemg pre 


pared WTth a Blair skm graft knife, a spht graft of approxi 
mately half the thickness of the skin measunng 3 s inches 
in wiath and 7 inches m length was taken from the inner 
aspect of each thigh. Rubber cement was apphed to a few 
small areas on the surface of the sponge covering the wire 
mesh frame (Fig r, a), to obviate the necessity of suture 
of the graft yet insure its maintenance in proper posibon 
The giMt was then apphed smoothly over the mold, its 
raw surface being placed on the outside With a No ii 
Bard Parker knife blade, mulbple small openings were 
made through the graft into the rubber sponge, to perrmt 
drainage in the event this should become necessary The 
mold previously placed into the newly formed cavity to 
stop the small amount of bleeding, was withdrawn anci the 
graft-covered mold was inserted, the groove m the mold 
being placed directly beneath the urethra Two tension 
sutures of No 2 Deknatel were passed through the labia 
majora to help prevent any movement of the skin covered 
vaginal mold A retenbon catheter was introduced mto the 
urethra, and remained m place for 10 days, to prevent con- 
taminabon of the wound with unne after operabon 

The cavity and mold were inspected dady for drainage 
On the sth postoperabve day a shght moisture was ob- 
served, and saline imgabons of the inside of the vagmal 
mold were promptly insbtuted and earned out at frequent 
intervals Neither the mold nor the pabent was disturbed 
for these imgabons The water remaining inside the mold 
after imgabon was sucked out inth a glass tube attached 
to a bulb synnge The mold was removed on the loth 
postoperabve day, and it was found that the graft had 
taken completely with the excepbon of one small area ap- 
proximately I 5 centimeters m diameter on the nght vagmal 
wall posteriorly The general appearance of the slan graft 
was typical of the usual spht graft to any other part of the 
body at its first dressing The retenbon catheter was also 
withdrawn at this bme The specially prepared aerolite 
mold, which could be removed and replaced as necessary 
for hygienic purposes, was then introduced into the 
cavity (Fig i, b) 

The small area on the vaginal wall, where the skin graft 
failed to take, ivas watched from day to day for an epithel- 
izabon of vaginal mucous membrane or any cellular changes 
which rmght suggest regenerabon from embryonic vagmal 
rests, which, according to Mijsberg, Koff, and Was, are 
concerned m the formabon of normal vaginal mucosa The 
area presented all the charactensbes of a raw, granulabng 
wound, as was expected Had there been any of the em- 
bryonic rests, I feel sure that its surface would have resem 
bl^ that of normal vagmal mucosa Heahng took place 
as m the ordinary wound, from the periphery inward Tw o 
or three weeks later some scar tissue reacbon was ob- 
served in the area, necessitabng digital massage to prevent 
contracture 

The acrohte mold was removed after i week, and a sohd 
rubber sponge mold covered with a condom was mserted 
(Fig r, c) This mold caused no discomfort and could be 
easily removed and reinserted by the pabent as desired 
It is worthy of menbon that both the acrohte mold and the 
rubber sponge mold remained in situ without the use of a 
bmder or any other support 

At the end of 3 or 4 weeks the graft began to exhibit 
some of the charactensbes of normal mucosa, bemg some 
what pink m color and suffiaently moist to present a natu- 
rally glistening surface Tacbfe sensabon was ehcited 
throughout the vagmal wall by the genUe applicabon of a 
small cotton swab to different points The pabent was 
allowed to ha\ e intercourse after 3 months She did not 
experience an orgasm for several weeks after she began 
having intercourse The husband reported complete sabs- 
facbon from the beg innin g 
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THE RELATIONSHIP OF FRAC. 
TURE5 TO SE^ER£ PAINFUL 
JOINT LE5I0NS OF THE 
LOWER EXTREMm 

W mi Uie tn<ie**ed kswwWgc of 
Ntrkiut t^-pe* of coi:^3hcBtk»u 
Aiiiia;' Inxo fractam adjtrcot to 
jointi, a wxfer roUixation of the (mporUmrc of 
more accontc and oxopfete reductkm of aO 
fractures adjacent to jofnta of the lover ex 
tmnlty has de>’ek>ped. \Mietber it be a frac 
ture adjacent to the hip the knee or the 
ankle or of the mfdtami bones, a traomatic 
orthriUi Is flkdy to result which mav tn time 
cause a CDOstderabic amount of dbabflity 
In the case of the hip >jlQt It Is the fractures 
of the acetabulum which art particularly Itkely 
to cause such a compBcatioo. \scptic oecroais 
ma> deveiop after daloaUiofis or fracturea of 
theoeckorbead and after these hart occurred 
it is NTT> comiDon for a \'arublc degree of 
traumatic arthritts to develop. 

Any fracture about the knee Joint a»d par 
tlcularlv tboK fractures wWch ha\T caused 


cracks or fijAurej Into Ibe Joint, so Out 0* 
artKular soriacei are danuied raav lead to 
trwimatlc arthritis. Even more bipjrtant 
from this standpoint are fractures thrrwgh the 
fondvle or thnmgh the tfbial pialesas, aUch 
cause the normal aHnement of the knee Jouit 
to become dislorted. Unless tb: oonnal aEoe 
meot U re-ettabUshed and the axb of rotatloB 
is brought back to lla nonnil jilsre coosUat 
altntkm of the Joint surfaces aiD foikrtr sjxf 
In UiDc a certain degree 0 / trauraalic arthHU* 
win develop which eventuaU} will dn* sotre 
painful arthritis to de t elo p fa the knee Jofat 

Ic. fractures abmit the ankle Joint and par 
tfculariy Pott 1 fractuies aitd trimaOeoW frac 
tures, fhnJUr mechaakal factors are eorb 
ceraed. If such fractures are Im perfectly it* 
doced tbe> mav for a whOe appear to gire 
little (rouble but fa lime wear and tear 00 the 
joint surfaces will mult in a painful arthritic 
Joint for which little can be doce except tr 
throdesis. In more severe fracturei of iUt 
type, with severe damage to the Joint suritce 
at the time of mjur) soch a result nay de 
veiop m iprte of accurate redoetjon of the 
fracture 

The disabling eilecta of fractures of the cal- 
caoeus are wdl known ''uch effects can arte 
from traumatic arthritis as well as from mil 
anoement and exostosis about the bone with 
or without complete reductkxi- It la rare that 
a fractured cakaneus heals compietcly with 
out the causation of any disabOrty 

Fractures of the talus, although not to ewn- 
moo as fractures of the cakaneta, are etm 
more of a locrcc of painful diiabihty Besides 
tbe traumatic arthrilk changes at times se- 
vere aseptic netrosis mav dcreli^ m a portion 
of the fractured talus. If h b not rrcogruied 
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a condition may ^ t reduction and re- . reigW-bearmg un- 

Ito-us omy sy* compto^ „, P'T £ h<^ aa opportaa*^ 

teaPon past tte time „„^.b,esoa.e late ^„t^es to ^eied 

uoas develop, caa *e a. heal coa>pletely .iter sucl. aportes 

edects be avo.ded ,hese pa^a^ te_hettetloag raage re^ ^ 

One has oaly to *0 ^^^jhs to severf ^ ^^,.,eed ^ 
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00 thb isbjro. Tbe a ihec’t csdilmry method of 
taling biml pttuure idthool stetbMcapa U lisv 
pic and ccamnksL Qnpter tj dbr at sti Ulrv 
Tons tbenpy and oatBnm the nanutmeat ol a 
blood bank 1 x 4 tTttufnrka tavkt. Foehn* that 
tbow rrepoosfhk (ee anosthtsU tkoold be iklU (a 
*talpwncrere,the oLbordetcrlbcsteTenltechnlqQts 
frvfadhudnfpDncinrt of (CAeolt reins. KreasdU- 
tke pnenhots are tmted in lepanti daptcr 

Tbe benok cncKtedea a Uh terertl chaptm ea asn- 
theala utbtial Brthc^s^ndodlnf an analydi if 
eaperie u ci at tbe XUyo CllEde troa 014 Ibmch 
940, tbe chmbuy of aaatbetlo aad nuVod drt^ 

Utinrical chreociofy on rerekn tablet, Bctbnl 

of ass aa})sb fv ovyfea test Kninf, a^ evfif 
bfHioftapby of bockt moaaronded m addltiecal 
resdini tvpplmestini tbe rpedic dtslkca nihet 
cachcaapttf The book ccaUioB *6d Qlattis tire tf 
am aod 50 chartJ or Uhles. 

L«*dv eiBpfwtli CO tbe dlnkal probfou cf aet- 
thoU b rxmpilhed by tbe freqnent intredoctleo cf 

1 tetertint atehbtnrtesajLdipecilc taddeaU Id the 
antbor' eap er k aes shlcfa tme at colorfa] nhittrs 
tfve malrrlu 

The text b replrta ith pnctxal poists and rr- 
fi&caenti of techokpe whla bare oM occsntd I 
the csiaiJ reader bo ouy tike Dcrle and 
I hem With bcoeit tn both paCicBt and tnrfeoo- Tatt 
tbe book tonunarizea tie tbor t osn perwwwl be 
befi and erperloncea fa ihow by the cicloiios Irren 
detaOed cootkbmtkn of erruia metiodi (tats 
and trchnjqires which bt bat tried bat 1 mad diaftr 
<MS. wimibiactary or nnomnsry 

There bat fcjofbeen a need for liis moderi ireatne 
oo Amrriesm anettietie metbod* It b fortaoat to 
hare Lnndy' book araDable as coropaato 
and rrift tn e t for tbe cun c o t coo met m sMSlaetu i« 
medkai fficen of tbt armed acrrlces CUn 
tUtU It brertHy rerommemltd for addrtloatot« 
aurent wortinr Hbmr of lorfeoas aad ptiydcaa 
•aaihetnU both t beccx aad bread. 

U aaO ■atrsa. 





^ ^\oX '^t. 

jtepatat^ ^^o^■^evet^ weattnetit \^ougT^ 

U co^'^®5^ntetcst sUP ^ anest^^^'^Jume^'- 

e'cdl®^ op'^^°\^noT tclta'^! nteideT''-®^ 

ss» nSf^'"' .»o«.«s 

«^"*°Sls ate noted ol vten^’t ^ssue 

& tt^'^'^J o\ nonutvto^’uons 
oit^tevo^'^’^ , *e senes oVolV 

'%2S-ESv“iS^1^'. 

Itvtn Charles J&n, and ^s 

C J’ tbe cotntnt^ ^^an, 3 3^^ ^ ^isco . 

f °StS!^'^^ad i and 

^'’'"J^d V sectto^Xose'il.^^®- -"" 
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frtctBm tuYoWng ibe »Jna»e», ibe J*cbl bow* ud 
t« temponl booe ire eip«ially forwi. 

lIQJUiy furjwoi uni m« h dx£t pnrtkc *w»y 
1^ tb* kiffr crntm ibotiM fcd Ibb work »«J 

M Tkivaj C Qauow r 

T\ Ibe aatobiogttpl^ Tit Ti»t / il j Xtf«» 0* 
A lalhor hii nilatwl rwy rtrU fiom th 
colorlti] tUe hid) ibcmU prove Id be t reel Ittcpin 
tka I tbe andapdrUeted >oat^ 

1 ywmf OTpfcen be ilerted hh cmtr ce • nr»*- 
peper boy oc Ibe Borety hrlnf fai ms eiebeieeotDe 
•ttnoepbere. inicerlyrndloicmbnadncbturvet* 
u AWnwtf Did, OU Ce* Cawler, ud aunr otbere 
tbebercietat UcbrtJmuUed hliraidoraa mDcre 
Pkicd op by K truaat offtccr be *M Ul.eB i en 
ateocy toftibq vrith other bom cta a grthtBe, gtm> 
btf flm bath la yean ud etdt d tttttea, after 
«hkb be aesKnt lo famtnicna. Groa (or tired 
of tbb dull life be ran away, aad a at tbe onrin- 
nlu d hh exlcBtire ttav^ Potteednt rcaucea 
Fplnt, tA vbkb be ga 1 (qH rdn, be ecened cOmlb- 
Md In Ui early yean «ltb the oaaveatlonal fonn of 
life belagimpdled torurefrocBOMpart of tbeeDUH 
try t aoDtbn, tnreUQf ‘▼la tbe aod ildo^ioor 
Pnlhttifta. iib rge vai catlabed lo part abra be 
tbipped aboard Ibe Embar’ iHbotleiing anm t 
Cew dwlnf lbs InnrrectioQ presediof tbe Spuitb- 
Amrricaa *ar 

Ib tbacoom of U* aanderlogi aa arddrata) coo- 
tact erltb aa tuodeated Sc Lnue pbyaklaa laM tbe 
(ouadadoo for a duge I tW cdhtw of bb Ufc. 
nioie tbb doctor vu ta alqihofls rate be tn* acrer 
tbeksi a culCnml aad. t ooe tboe. an ogutaadlng 
member of hb prof ml no. TaUsg Hklog to tbe bey 
be gare Um eroployiaeiLt to bt» D o me a^ afioided 
hlmactcMt bto eat oufrc library 1 lactlbbdoe 
torproredt be lbs boy cbW latj^tlao t atody 
taedidae. B t after year aojoiire tbne be epbi 
aUrtfd OQ bit retdcM varxlefing tO be tmalir am 
tacted tbe copsrtoleDdent of an anhcm to Tma. 
■ebo gave blm aorb at a painter and u helper 1 
the pharmacy nere be le cd ve d an added inceadve 
to tabe Dp medkine, 

After trorting Ui wv tbroo^ cnedfcal ooQr^ 
and an Intern obi p Dr I>e Nlgboe aecBTed a «jrea 
aaeSftjnent u fovemiaeat sanitary totpedoe of tbe 
nalhx race* of Uaaba at a salary <d 9 P*t 
n»otb and trarellog e ap t ne e* . Tbit eaperfence 
•erred as a good fottndalloo for bit general peaclke 
In tie territory He »ooo tent foe ha banefe bo* 
be married promptly after bo arrlraL 

Tbe anther’* doolptkm of the eady bittory of 
Akika, ef the COD try lOeU, of the be W la and too*- 
of life of iti people and tbe mtde coodUkmi be faert 
to bit b^ practice It an Inlemllng »to*y to haeU 

H nalcbed tbe cosntry dcreJop from ftw^aad 

tnTwtiU mining amp pcgmlallcei aod Itxllan «uegt* 
t la present cxalt^ state. 

aaarDr-^si'jTCpESz 


U UatU devrfe^ he grew mith ft. Ifrr*-. 

l>r fWrrJirT ctpnrtei iTw 
\^orBc»t«mTryothef>w 1 addukntoka 
to^ geaetal paeflee be served at UTritwnl toa 

bWw to h^tb, aecrrtary cf the E»daalmni> 

^ board, and emeUry to the Aletba Medal S>. 
dety 

, 5* ^ ritta aad naund. 

lt*elft hymen and docton able, 

Caum E. ttnar 

'T'Ht compact votome Rendfcn Trrtimtxitf O, 
Votea 5>rtf«fby Dr \>>Uc*.m 
tbs Arid moat tioewjgUy Ubcgtai hbtbccdea 
to y Irradiatloo and -n> on ervout ij***c TV 
Irradhlkm therapy to brala lancrv b orrt rcev 
sidned, and tto* Mottoo co e ap rla t tbe majer peeike 
totbevrJnaw Indammatccy dbatetef ttonervre 
natem, rpfnaj cord ttnsors, otradonl spinal coed 
lamort, i> rlBgoca> efia, ncvjajght aad neaniH, and 
berpes toetrr are then ifiaaisscd la tbe cedcr grvra. 
Vt ceiby to ipeckl cternnegdatkiB b tbe aaravr h 
hkb tftimkal detaOs of tbe inadiatloo tberapr art 
described. The iberapv mar fcOoaed la drtaj In' 
any qoabbed ra daic g bi aod tbos he any obiala tbe 
maM^m to bnxrbt Iroco tbe dtsensdoas to tbe 
astben erperhmers. Tbh Itatorr h in ecotrad to 
oaaber to ptev fcw slT poUbbed rtkiei and moon- 
graphs bla tota deal aiib dctalb of trdmqn b 
an ambfgDOQS Buocr AKAber very eceuaeodiUe 
featsre b tbe blgbly et)ectl manner to hkb r* 
soh to brasfiam therapy art mkated The 
aooofrspb Is vrlnca to a ciwesod** taianer Itb 
acO prtotrd and tbe lOartrsticcs and very graphic 
cbani aid In the proper empbaih of |be iricw 
oDCstkos nnder ifisCQSSfcei Ibis eXCtUent ctnliiht 
Uon adapialtly totCk ibe need foe kkb It 
htCTuled la. to r t ike tbe facts ronemung bratba 
tioo tbmpy to <&eate* to the nervoat tvrtexi m 
order t restore tbb valuable lorm to tberspy t H 
pTOver phee It ihoold be m tbe bbrary to rvnv 
msoio^tc, oecroioflst, and u e ar at urg eoB. 

AirxoDca Vst'SCWK 

T he tb annual Ymr M tj b 

compQatioe to abauacts to tbe Uteratora oa 
radJtoogy to tbe oooUt* precrdln* pobliabai. 
Tbe iecil« on dlignntoa cotm the body ij«ra>- 

tfll jr nneW 0 beadjB& pl*i a dtifitcf oo tecMlqtK 

and one on teadiag end prmdpic* to poetJet The 
abatracts are coadse bol leave do (stciortant ortad 
wfactnr odesolbed cafevinttaBceidoeilheeditee 
refer tbe reader bacb t tbe ortetnaJ Hide A cetm - 
panylnf the lirtricls b pr uftmoo to cD rryeo- 
dneed roentgmegjams, pciaiov cc^vet to 
grama, pbotognplit, od One dra mgs Tbe » 
groas BjKprtnt noted was tbe ebapter oo rtaU 
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n-e BOOK-S 

KEVir-WS OF '■f'" 

-tir little DO' 


( fin 


<EVi BOOKS t?,r,rl A-JvarcfVr 

and P"''^^4f3nd di^cn'^'^cs the p i not 

in hotb »^;'',;“",ccnt Nc^ ^VnUch chnics b^’- 
been to the votk o th ,Urc 

“5 r» » r °' -'- 

'n the tt^n^fJ;“'J^n.^ed prcnnt^^;;';;’^^ a 

to i ancer and a ' Hadiolopical ta ^ 

a IN ibcTip' V\ft a„n(S P,oo „, oncer of 

number cS ' „( extended g^^cn, 

tian^on of ^ .^diothcopj ° iJ!,tK to present the 

\ue cerN ix -^n f ^ ,on bone <^\'^,f;“o,'n eNaluatmn 

•^;;''C™T,:;i'r.Fc »- -- 

nique- N-.hic ^apna 

fs;™.' - r. 

,hc more »■' “' “^r e»'V'"' . 0 »<l F' 

confctmne ' ibc chaptc j thtoueh the 

and coniaatnm ^ itaNed' a'ci „^^tnn 

commend; d ^ ‘^'"^^cotam of 

<W ;,'''e.r‘S“m J" «r.rm 

Vw'ohN^ee of th'x 

Mlnetoeene-i; thi ^ o 


■-ireere at tnc e i ^ ,„l nil source ana 

nu.iudc maVc^n^ interested m the 

’’ n bT’aN adable to ceerNon ^ ^ j, sriveos 

,,neuce of the \ haec conUdn'led b> 

the booh of tlic American ^ ^^nd 1 " 

to’=^ - t 

ore cnlatmn of be^ t,o«V coum 1 

'otoof ' ere tn't'’*'' information B ^ indi 
Icri’tme and VS pe the ''"o problem^ 

riTSi’E 

mi nl of ■^bn'^b renm^^^ ^tic toeeard m 

imeeuresfor l o ^ernoeme th ^^rd rcbcNane 

\n directed to\\ ?”■' a,\\ nntapes of the 

^ 'be Santnpe- and ^ 1 ^ A 

anoNia *,'' ..hods for pri'Cta .mim albumin 

(.mr pneral m moRlolun ulorcil 

.rnim are ‘ hhiod siibsti utes a« uzn^?oX 
mid caecin div.eet a ^^.^e of the ^to^ Rh 

\goodpreeinm eeh- J both nf 

iniioii, and ^ ^cl,c \ !,i,n\s arc teadil 

(ncloT and tlie 1 'ndiei't ‘ ot 

1 Inch are m to ^^ 1 ^ ^>00^ a oniN«tsal 

^„,Rc^iNndaWi rom ^ ^^at^.hle for Bn 

l.r< lip e> b\oo t ahis bi'oh 1 js inter 

a .note 1 ' ‘''^Xmer and 'PeOiah^ ^ ^ ^^^1 be lo-ihcd 
TEmV mloSame and TB^ttoo 

.11 .x.es,ev.,‘e::'J.V.t' 

0 '’.' M^^'tWCiVAeT-’ ' " 


nmors bf^-P'r^.'cCt eS;-afK - 

'’''"ihietoSe-sis tbt'chapte -anea^^^^,^^^ 

an'l t'-'MVopraphieal b' ;i^m mc mie pclh d 

tbe i 

1 d:siri.eel^ i-tevUf^^dc 

- reatr’beUcxted 111 a bte ^ e,nane 

^ waV ^ . *.^.,1 Vi’i\r'ujr*c 


'^mblN teath sc e' ae<^'P'^ 

'Tt ic Mde psesraud = 11.1 .iWbca 

' .f .ler n-o;:"’' ' ^ r D^isr’-Tii 


, ,-U ..V Eut' 

VJmblN teath sc ‘"J-, c, n e a-'d acoiple 

'Tt ic Mde P'csraud 11.1 .iWbca 

' .!- e rd the p'Ope ' ol rei iMsTo-ni 

o.rful little .Ti ■• ■'Jfr a e i/i^oo'fji 

’>%’'*rMt {p/.rp’' >ve - i.teoi 


t; 
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